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Three Models: 4k7 / 9k7 / 10k/

4K7

~

Capture

Inference of PON topology: ONU IDs, GEM ports

Real-time detection of activity on GEM ports

Capture and interpretation of PLOAM messages

Capture and interpretation of OMCI messages

Capture and interpretation of Bandwidth Maps for ONT discovery

Capture and interpretation of Bandwidth Maps for bandwidth allocation on operation
Real-time capture mode

Background capture mode

Scheduled capture mode

Messages color scheme to facilitate visualization and analysis of the capture
Capture exportable to CBINS format

Capture exportable to CBING format

Capture exportable to XML format

Powerful filtering system for visualization and capture analysis
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Analysis engine

PON characterization

Topology

PON parameters

ONU status (ID, timing parameters, keys negotiated, operation status, Alloc-IDs and GEM ports)
List of discovered OMCI entities. Interpretation of their attributes and values
Generation of accurate E/R diagrams
ITU-T G.988 reference integrated: quick access to the entity’s definition
Evaluation of conformity with ITU-T G.984 and generation of a list of specification violations
Evaluation of conformity with ITU-T G.9807 and generation of a list of specification violations
Evaluation of conformity with ITU-T G.988 and generation of a list of specification violations
Characterization of type and level of violations discovered
Direct access to the messages of the entities presenting nonconformities
Exportable analysis in HTML format

User traffic
extraction

Extraction of user traffic of up to 6 simultaneous GPON through virtual Ethernet interface over USB 3.0
Extraction of XGSPON user traffic through virtual Ethernet interface over USB 3.0

Bandwidth monitor

Bandwidth used per port
Bandwidth assigned per Alloc-ID
Bandwidth utilized per ONU
Real-time graphical visualization
Exportable to CSV

Link integrity
monitor

Upstream FEC errors monitor

Downstream FEC errors monitor

Downstream HEC errors in SFC, OC, HLend, BWMap and XGEM header
Upstream HEC errors in Fixed FS Header and XGEM header. BIP errors

Real-time graphical visualization
Exportable to CSV

Automation

Integrated CLI for remote operation and/or integration into automated certification or verification workflows
Protocol: Telnet
Configurable port

Interfaces

USB 3.0
SFP GPON ONT SC/PC TX 1310 nm / RX 1490 nm B+ (2.5Gbps)

SFP GPON OLT SC/UPC TX 1490 nm / RX1310 nm (1.25Gbps)
SFP+ XGSPON ONT SC/UPC TX 1270 nm / RX1577 nm (9.953Gbps)
SFP+ XGSPON OLT SC/UPC TX 1577 nm / RX1270 nm (9.953Gbps)

® Included

® Included in GPON license

Included in XGSPON license
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Main Applications
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Troubleshooting operator GPON & XGS-PON deployments
GPON & XGS-PON network optimisation

Interoperability analysis between OLT and ONT vendors
GPON & XGS-PON chipset development

Real-time IP services traffic extraction

Automation of GPON test plans



Capture & exiraction

¢ GPON Doctor 4k7

B Downstream: SFP single mode 1490nm @2,5Gbps
B Upstream: SFP single mode 1310nm @1,25Gbps
B RJ45 interface for traffic extraction GPON Doctor 4k7 / 9k7

Downstream o ___,

(0 GPON Doctor 9k7 ) Upstream s/l
B Down: SFP single mode 1578nm @10Gbps '
B Ups: SFP single mode 1270nm @10Gbps

B RJ45 interface for traffic extraction

Extraction

J

4 GPON Doctor 10k7
B 1: DS XGSPON: SFP single mode 1578nm @10Gbps GPON Doctor 10k7
B 2: US XGSPON: SFP single mode 1270nm @10Gbps

Extraction

m 3:Reserved for future use

® 4: DS GPON: SFP single mode 1490nm @2,5Gbps

u

5: US GPON: SFP single mode 1310nm @1,25Gbps




GPON Doctor in Operation

_GPoN AT Z0000422-1-501 Sncmit cind
S g—
LA 4
Cipies | CM2 | PON Ctotus | DM2! Eliss CMCIEN | Zwdadh| BWTG Rypsit
ONIT CONT u
Salockan BW Time Eveluton Analysis
Eeeer r‘ﬂm-r%—wmws—-tﬁffm = -r‘.ﬂ-iﬁ-v’ﬂ

P OND
S . IGONT 25 —— TCONT 881 —— TCONT 258 —— [LONT 80
= O T0HTA Dylaak — TCONTD  —— TCONT!

7 GEMHOMA
« 2@ TXONT-258 GEM4

D ToONT 20 GBI 1)
@ TN Gous =
78 TIONT22 G244
118 TOONTH GEN.

Gigabit Ethernet Capture/Management Port: QinQ VLAN Transparent/Stripping configurable
WiFi 802.11ac interface, both for sniffing and IP management purposes

IP Services Real-Time Extraction port: 1000Base-T External network protocol analyser plugin

USB 3.0 to easy transfer data, traces and reports (all range)



GPD 4K7 in GPON networks

Monitoring/Generation

Data Capture/Analysis A A
g ONT
- ~~

."- ]

ONT < . J
___ONT .. J




GPD 9K7 in XGSPON networks

Protocol Analysis



GPD 10K7 in GPON & XGSPON networks
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Use cases
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Fundamental tool for optimisation of GPON network deployment

Events, deviation diagnosis and analysis for deployed GPON networks

Interoperability troubleshooting between multi-vendors equipment coexisting in a telco access network
Analysis of user traffic within the GPON through the Ethernet interface

ITU-T G984.x, G988 interoperability test (GPON)

ITU-T G.9807.1/G.987.2/G.987.3/G.988 interoperability test (XGSPON)

GPON issues delimitation within an FTTH network.

Full knowledge of the PON state and all its active elements (OLT/ONTSs)



Technical Specifications

. PON Status Capture OMCI  PON Status OMCI Entities OMCI E/R Report

OMCI Diagrams ONU-ID: 1 y O Toutof8 O simplified Analysis
ONU Qane-@ Entity: Physical Path Termination point Ethernet
[ONU1 ¥ 2- Attributes ~
-> Slot Number 1
->PontID 4
Expected ype 47-10/100/1000BaseT 10/11

47-10/100/10008aseT 101t
Auto detection configura’ O-Autosense.
Ethemet loopback confic 0-No loopback v
Alarms
LAN-LOS

See Entity Messages
ITU-T G.988 Reference

OMCI report

TimeStamp Description

000:04:29.037:14... Physical Path Termination point Ethet
000:07:23:080:14... Physical Path Terminabon point Etheq

< >
Item Description

Fzysr:al Path Termination point Ethemet UNK260)
>

m activated(1): LAN-LOS

Main features
B Capture of GTC frames

archive  Capturar  Andlisls  Ayuda
S L

S,

‘GPON Doclor Andlisis - s i

Tapalogia PON

@ TCONT-261 -No DBRU
4 TCONT-517 -Na DERu
4 TCONT-773 ~Na DERu

TCONT-1029 ~No DERU

=]
= @ TCONT-2 Dsfavit T-CONT-Ho DBR

", GEM-2-OMCI

= @ TCONT-253 GEM-No DBRy

W GEM-1020-Encrypted

= @ TCONT-514 GEMNo DERu

GEM-1021 Encrypted

B GEM-1022Encrypted

<

TCONT-770 GEM-No DERu

k3

Estado ONU
B 1- ONT-GPON
ONUID 2
Senal Number @-1027
FEC Upstraam ON False
Defecto RDI Faise
Power Level 2
3- Timming
EqD 420752
Random ONT Delsy Rai 63
© 4 Negotiation
Aut basada en passwon Falss
Password A
B 5-Crypt
FramesCounter Switching 345039451
1

Pardmetros PON
B 1-ONT-GPON
DsfautPowsrLevel 2

Bispre bpo1(1s) 0

Bits pre bpoz{0s) 0

Contenido Byte Pre. fi Daa

Bytes Pre lipo 3-PreF 30

Bytes Pre lipo5-OpM 18
2 3- Timming

Use Pra EqD True
Pro EqD 47
B 4-Ne
¢ Mensajes SN axr 0
Usa §/Nmask False.

B Real-time capture of PLOAM + OMCI + Negotiation BWMaps

B Several capture modes:
* Real time
* Scheduled
* Full

Reports ONTSs state

Runs on Windows 10 Pro

Displays the PON topology: ONUs, T-CONTSs, Ports

Report of inconsistencies and violations of ITU-G.984.x/G988
Real-Time IP Services regeneration and monitoring: Multicast Video, Voice

OP;',;“A @ Losi @ LOFi

Captura| OMCI | Estado PON | Entidades OMCI | OMCI E/R| Arq. de Transporte | Ancho da Banda | Informa

TCONTs-ONT Puertos GEM
= TCONTS a] [ Cansles GEM
& TCONT-2 = GEM2
Allocid: 2 PoniD; 2

Type: Defaut T-CONT
CurrentDBRY Mods: No DERu
= GEM Transpartado{ 1)
= GEM2
PoriD: 2
Encrypled False
Used for OMCI True
= TCONT-258
Allockd 258
Type: GEM
Current DBRu Mode: No DBRu
= GEM Transportado{1)
= GEM-1020
PorD. 1020
Encrypied. True:
Used for OMCE False
5 TCONT-514
Allocid 514
Type: GEM
CurrentDBRY Mods: No DERu
= GEM Transportado{1)
= GEM-I021
PoriD: 1021
Encrypled: True
Used for OMCI False
= TCONT-770
Allockd: 770
Type: GEM
Current DBRu Mode: No DBRu

= GEM Transporiadol1)

Encrypted: False

Used for OMCE Trus
= GEMHI020

PoiD: 1020

Encrypled: Trus

Used for OMC: False
= GEM1021

PortD; 1021

Enerypted: True

Used for OMCE False
= GEM-1022

PorD: 1022

Encrypled: True

Medidas Ancho de Banda

B TCONT-2

S ;121 Mbits/s.
Utbma Tasa 5,120 Mbits/s
TasaMax 5140 Mbitsfs.
TasaMin 5116 Mbitsfs.
TasaMedia 5121 Mbitsfs.

B TCONT-258
B Medidas 1.024 Mbits/s.
B TCONT-514
B Medidas 1,024 Mbits/s.
TCONT-770
B Medidas 1.024 Mpits/s.

W Qw0s QoF QoM ) O Adive @ Smc




Feature: PON topology

XGSPON Doctor RT PON Status

C0O0e [ OMC! Only 7
Down XGEM ports Up XGEM ports
7oLy 7oL
@ Port-4090 - ONU-1020
@ Port-4092 @ TCONT-30
w ONU-1020 @ Port-3001
@ Port-2332 @ Port-1020
@ Port-1020 5 e ONU-1
3 e ONU-1 5 8 TCONT-11
@ Port-4005 @ Port-4000
@ Port-3004 @ Port-4002
@ Port-2003 5 -
@ Port-1500 @
M YPor-1} ®
@

B Downstream hierarchy: ONTs and Ports detected
B Upstream hierarchy: ONTs, T-CONTs, and Ports detected
B Port Activity



Feature: Link Integrity

Downstream line errors (Licensed Feature)

1.0 ! T T ! ! !

0,9 4
0,8 3
0.7
0.6
0,53
0.4 3
0.3
0,2
0.1 4 : : : : : :
0.0 | | . | | | |
940 960 980 1000 1020 1040
Time (s)
O DO BHE oy e e coate et

XGEM header HEC: 0 /0 /142,72 G Uncorrectable / Correctable / Received

Errors
A

Upstream line errors (Licensed Feature)

Errors
w 3 -]

P
!

T T T T T T
2680 2700 2720 2740 2760 2780
Time (s)

o m 0 a B Izul Fixed FS Header HEC: 0 /0 /540 M Uncorrectable /| Correctable | Received
XGEM header HEC: 0 /0 /20887 M Uncorrectable | Correctable ! Received

BIP: 28 /540 M Errors / Bursts




Feature: Bandwidth monitor

©C0Qe O oMcl Only 7 XGEM Downstream BW
[— Port2 |
0.025 = ‘ ! . . :
Down XGEM ports Up XGEM ports : : : :
=0 o 0020
S ONU-2
| =8 TCONT-2 3 o015 4
Y g
| =8 TCONT-1024 = 0010 1
. O Port-1024 &
Bl ONU-3
&8 TCONT-3 0005 1 ; ; : :
@ : : : :
0,000 ‘ | | ' - | - - | - |
20 40 60 80 100 120
Time (s)

o m O ﬂ B Izul Port-2 Max: 21,37 KBite/s, Min: 0,00 Bits/s, Svg: 2,62 KBitsls

]

XGEM Upstream BW

Port-1024
20 T T T T T !

15

BW (MBits’s)

0 14 : . j i ‘
2980 3000 3020 3040 3060 3080
Time (s)

o 0 O a H Izul Port-1024 Max: 18,01 MBits/e, Min: 0,00 Bits/s, Avg: 16,79 MBits/s

]

M Assigned to a T-CONT
W Utilisation: Port, ONU, Aggregated



Feature: Capture

RT PON Status Capture OMCI

MIC Line h:m:s:ms:us:ns D/U Content
42 000:05:44:986:125:000 DN  PLOAM Burst Profile
43 000:05:44:986:250:000 DN  PLOAM Burst Profile
44 000:05:44:986:375:000 DN  PLOAM Burst Profile
45 000:05:44:986:500:000 DN  PLOAM Assign ONU ID
46 000:05:45:017:625:000 DN  BWMAP - Ranging grant
47 000:05:45:017:662:712 UP  ONU:1 PLOAM Registration

48 000:05:45:077:625:000 BWMAP - Ranging grant

000:05:45:077:662:712 ONU:1 PLOAM Registration

50 000:05:45:077:875:000 DN  PLOAM Ranging Time

52 000:05:46:828:609:619 UP  ONU:1 ONU-Data-OMCI (Resp) Get

54 000:05:48:837:609:625 UP  ONU:1 ONU-Data-OMCI (Resp) Get

56 000:05:49:828:609:625 UP  ONU:1 T-CONT-OMCI (Resp) Get

58 000:05:49:831:609:625 UP  ONU:1 T-CONT-OMCI (Resp) Get

60 000:05:49:834:609:625 UP  ONU:1 T-CONT-OMCI (Resp) Get

v 1.-General

62 000:05:49:837:609:625 UP  ONU:1 T-CONT-OMCI (Resp) Get
4] e sv o ow [ |row o || i || =0 PM X T M

€ Real Time capture:
B PLOAM and OMCI messages
B BWMAPs: SN Request and Ranging grant

B Message interpretation

€ Full Capture
B All GTC messages

GPON Event XGTC-UPSTREAM
TimeStamp 000:05:45.077:662:712
BIP (hex) 0x14CF27DF
BIP (bin) 10100110011110010011111011111b
v 2-PLOAM
¥ ONU:1
Registration-ID 0x20202020202020202020E3F6B8C4C3FFB8C
Response Ranging Grant? True
Response Request Registration? False
MIC Ok True
SeqNo 0
ONUID 1
PLOAMID 2
BIP
14CF27DF
PLOAM

00010200 20202020 20202020 2020E3F6 BB8CAC3FF BBCAC3FF
00030000 DC830300 000000 B8C3CF9F6 1BBCF69F 7FBEDACT7



Feature: Analysis

RT PON Status Capture OMCI  PON Status OMCI Entities OMCI E/R Report

OMCI Diagrams ONU-ID: 1 O © Toutor8 O Simplifed Analyss
ONU R Me [SF=] Entity: Physical Path Termination point Ethernet
ONU1 Vv  2.- Attributes A
-> Slot Number 1
-> PortID 4
Expected type 47-10/100/1000BaseT 10/11
Sensed type 47-10/100/1000BaseT 10/11
Auto detection configura 0-Autosense
Ethernet loopback confi¢c 0-No loopback v
Alarms
LAN-LOS
See Entity Messages

ITU-T G.988 Reference

OMCI report

P TimeStamp Description

T | 000:04:29:037:14... Physical Path Termination point Ethe

E 000:07:23:080:14... Physical Path Termination point Ethe!
< >
Item Description

Physical Path Termination point Ethernet UNI(260):
Alarm activated(1): LAN-LOS

B OMCI E/R diagrams

B |[ssues detection



Feature: Traffic Exiraction

AmI® Re=Z g i =EQQaQn
[i | Aplique un filtro de visualizacién ... <Ctrl-/> i] +
No. Time Source Destination Protocol Length Info ’
100 58.300064 198.19.1.2 198.19.1.1 IPv4 128 any @-hop protocol (114)
101 58.300064 198.19.1.2 198.19.1.1 IPv4 128 any @-hop protocol (114)
102 58.300064 198.19.1.2 198.19.1.1 IPV4 128 any @-hop protocol (114)
103 58.300064 198.19.1.2 198.19.1.1 IPV4 128 any @-hop protocol (114)
104 58.300064 198.19.1.2 198.19.1.1 IPV4 128 any @-hop protocol (114)
105 58.300064 198.19.1.2 198.19.1.1 IPv4 128 any @-hop protocol (114)
106 5 198.19.1.2 198.19.1.1 IPv4 128 any ©-hop protocol (114)
107 58.300064 198.19.1.2 198.19.1.1 IPv4 128 any @-hop protocol (114)
108 58.300064 198.19.1.2 198.19.1.1 IPv4 128 any @-hop protocol (114)
109 58.300064 198.19.1.2 198.19.1.1 IPv4 128 any @-hop protocol (114)
110 58.300064 198.19.1.2 198.19.1.1 IPv4 128 any @-hop protocol (114)
111 58.301051 198.19.1.2 198.19.1.1 IPV4 128 any @-hop protocol (114) L
112 58.301651 198.19.1.2 198.19.1.1 IPv4 128 any @-hop protocol (114)
113 58.301651 198.19.1.2 198.19.1.1 IPv4 128 any @-hop protocol (114)
114 58.301051 198.19.1.2 198.19.1.1 IPv4 128 any @-hop protocol (114)
. 115 5R.3A1051 198.19.1.2 198.19.1.1 TPv4 128 anv A-hon nrotocol (114) R 1

> Frame 106: 128 bytes on wire (1024 bits), 128 bytes captured (1024 bits) on interface \Device\NPF_{7D152ADD-580C-4A6D-9D20-482336 *
> Ethernet II, Src: 00:00:00 00:00:04 (00:00:00:00:00:04), Dst: 00:00:00 _00:00:01 (00:00:00:00:00:01)
> 802.1Q Virtual LAN, PRI: ©, DEI: @, ID: 10 .

e 3\
® Unlimited ports in downstream and upstream *Olie 1 TG '\

B Extracted traffic ready to be analysed with a third-party App (WireShark)

Caplures and analyzes
Ethernet traffic in real
time




Typical setup for testing in PON: colorless splitter 17
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Future GPON services offered by Albedo 18

GPON and XGSPON network (remote) diagnostic assistance
Advanced GPON and XGSPON training
Customized development of automated test suites

Tailored development of new functionalities
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