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Three Models: 4k7 / 9k7 / 10k7

4K7 | 9K7 J| 10K7
Inference of PON topology: ONU IDs, GEM ports L] ® °
Real-time detection of activity on GEM ports L] ] ®
(Capture and interpretation of PLOAM messages L L] L]
Capture and interpretation of OMCI messages L] @ [
(Capture and interpretation of Bandwidth Maps for ONT discovery * L4 L
(Capture and interpretation of Bandwidth Maps for bandwidth allocation on operation L L]
Real-time capture mode . ] °
Capture Background capture mode ® & ®
Scheduled capture mode [ L] L]
[Messages color scheme to facilitate visualization and analysis of the capture L4 L] °
Capture exportable to CBINS format °
(Capture exportable to CBING format ® @
ICapture exportable to XML format ° L] °
Powerful filtering system for visualization and capture analysis ° ° L]
PON characterization
- Topolo
- PON pgg‘ameters b . .
- ONU status (ID, timing parameters, keys negotiated, operation status, Alloc-IDs and GEM ports)
List of discovered OMCI entities. Interpretation of their atfributes and values ° L] L]
Generation of accurate E/R diagrams L] ] °
Analysis engine [TU-T G.988 reference integrated: quick access to the entity’s definition . ® L]
Evaluation of conformity with ITU-T G.884 and generation of a list of specification violations °
Evaluation of conformity with ITU-T G.9807 and generation of a list of specification violations L4 b
Evaluation of conformity with ITU-T G.988 and generation of a list of specification violations L4 L L
Characterization of type and level of violations discovered * L] L]
Direct access to the messages of the entities presenting nonconformities [} L] °
Exportable analysis in HTML format ° ® [}
User traffic  [Extraction of user traffic of up to 6 simultaneous GPON through virtual Ethernet interface over USB 3.0 L] @
extraction Extraction of XGSPON user traffic through virtual Ethernet interface over USB 3.0 ]
Bandwidth used per port O . °
Bandwidth assigned per Alloc-ID L] ] [}
Bandwidth monitor|Bandwidth utilized per ONU (] . .
Real-time graphical visualization L] ] @
Exportable to CSV L] ] [}
Upstream FEC errors monitor [) &
Downstream FEC errors monitor L) ®
Link integrity  [Downstream HEC errors in SFC, OC, HLend, BWMap and XGEM header .
monitor Upstream HEC errors in Fixed FS Header and XGEM header. BIP errors [ ]
Real-time graphical visualization L] L] °
Exportable to CSV (] [ ] [ ]
Integrated CLI for remote operation and/or integration into automated certification or verification workflows L L] L
Automation  |Protocol: Telnet @ (] o
(Configurable port [ [ °
USB 3.0 . [ .
ISFP GPON ONT SC/PC TX 1310 nm / RX 1490 nm B+ (2.5Gbps) @ 8
Interfaces  [SFP GPON OLT SC/UPC TX 1480 nm / RX1310 nm (1.25Gbps) ® o
SFP+ XGSPON ONT SC/UPC TX 1270 nm / RX1577 nm (3.953Gbps) L
SFP+ XGSPON OLT SC/UPC TX 1577 nm / RX1270 nm (9.953Gbps) .

@ Included

@ Included in GPON license

Included in XGSPON license

F e =

T — -




Main Applications

A

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

¢ GPON Doctor 4k7

Downstream: SFP single mode 1490nm @2,5Gbps
Upstream: SFP single mode 1310nm @1,25Gbps
RJ45 interface for traffic extraction

D

¢ GPON Doctor 9k7

B Down: SFP single mode 1578nm @10Gbps
B Ups: SFP single mode 1270nm @10Gbps
B RJ45 interface for traffic extraction

K GPON Doctor 10k7 \
B 1: DS XGSPON: SFP single mode 1578nm @10Gbps
B 2:US XGSPON: SFP single mode 1270nm @ 10Gbps
B 3: Reserved for future use
B 4: DS GPON: SFP single mode 1490nm @2,5Gbps
B 5:US GPON: SFP single mode 1310nm @1,25Gbps

& exiraction

GPON Doctor 4k7 / 9k7

ownstream

Upstream ¢4 Extraction

GPON Doctor 10k7

Extraction




GPON Doctor in Operation

i

Y 1w Evoowt on 2 aa e

YN Y
Ve e e

L 7 e & e

l -I-I—ﬁ f_."l'._m
BT Erebvens

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 10K7 in GPON networks

Data Capture/Analysis

\ Sphtter
Monitoring/Generation J o o o o




GPD 10K7 in XGSPON networks

Protocol Analysis



GPD 10K7 in GPON & XGSPON networks

ONT

T-CONT \-C-VI.AN 712
4 e Ethernet :]
.-‘ GEM Port x2 LSS

UNI c-vu_\bisse
Z C-VLAN 911
Pbit=6
T-C?NT GEM Port xa

Ethernet
Generation + Analysis

GPON | XGSPON
Capture + Analysis

AT TSI TR .

User Data Anaylisis

v

GPONDoctor 10K7

xXGenius



Use cases

de Capture Arlysis Help

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

ONT/T-CONT [ﬁ R R R
Selection BW Time Evolution Analysis

—— TCONT 256 —— TCONT 1 TCONT 258 —— TCONTO0
= [l ONTO
T : : T

@@ TCONT-0 Default T/ 5122 —— TCONT:2
=@ TCONT-256 -No D| ! T
& @ ONTI 5121 &
) =@ TCONT-1 Default T|
i nE B ol s = e ONT2 5120 +
. & 7@ TCONT-2 Default T 5119 1
1 GEM-2-0MCI ’
& @ TCONT-258 GEM-
B GEM-144

5118 +
5117 &
5116 +
5115 +
5114
5113 +
5112 +

) ouLL

4) FLDAMAssignalos D
(5] FLOAMARSSORAIOZIO

BW (MBits/s)

[:3
b
w
UP ONLA ONT Dl
P

t + t t t t
0 5 10 15 20 25 30 35
Time (s)

W OL0S QLOF QLOM () O Active @ Sync

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)



. PON Status Capture OMCI

PON Status OMCI Entities OMCI E/R Report

n o
OMCI Diagrams ONU-ID: 1 \/J

1outof 8

Technical Specifications

O Simplified Analysis

N

archivo  Capturar  Andlisis  Ayuda

|e|m =

S

st

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

ONU QAN - @ Entity: Physical Path Termination point Ethernet Topologia PON Estado ONU TCONTs-ONT Puertos GEM.

oNU1 v 2- Attributes ~ TCONT-261 - ~] [@ 1- ONT-GPON = TCONTS A] [ Canales GEM
L, 1 TCONT-517~ ONUID = TCONT-2 = GEM2

TCONT-773- Serial Number £-1027 Allocld: 2 PortD: 2

->PortID 4 TCONT-1029 ~No DERu FEC Upstream ON False Type: Default T-CONT Encrypted: False
Expected type 47-10/100/1000BaseT 10/11 EF=4on 027 Defecto RDI False Current DBRu Mode: No DBRu Used for OMCE: True:
Sensed type 47-10/100/1000BaseT 1011 TCONT-2 Default T-CONT-No DER Power Level 2 & GEM Transportado(1) & GEM-1020
Auto detection configura 0-Autosense L GEM-2-0MCI 3.- Timmit & GEM2 PortD: 1020
Ethemet loopback confi¢ 0-No loopback v @ TCONT-258 GEM-No DERu 0752 PortD:2 Encrypted: True

Alarms

ITU-T G.988 Reference

I GEN-1020-Encrypted

EqD 421
Random ONT Delay Rai 69
B 4- Negotiation

DefaultPowerLevel 2

B 2-OAM Params.

Encrypted: False

Encrypted: True
Usedfor OMC: False.

Used for OMC: False.

= @ TCONT-514 GEM-No DBRu Used for OMCI: True = GEM-1021
LAN-LOS B GEM-1021-Encrypted Aut basada en passwor False = TCONT-258 PortiD: 1021
=@ TCONT-770 GEM-No DBRu Password N/A Allocld: 258 Encrypted: True
W GEM-1022-Encrypted B 5.- Crypt Type: GEM Used for OMCI: False
- . FramesCounter Switching 345039461 Current DBRu Mode: No DBRu & GEM-1022
@ 1 5 GEM Transportado(1) PortD: 1022
. Parametros PON = GEM-1020 Encrypted: True
See Entity Messages B 1.- ONT-GPON PortD: 1020 L

Medidas Ancho de Banda

B TCONT-

Bits guarda 32 = TCONT-514 & [T 5.121 Mbits/s.
Bits pre.tipo1(1s) 0 Allocld: 514 Ultima Tasa 5,120 Mbits/s.
OMCl report Bits pre. ipo2(0s) 0 Type: GEM TasaMéx 5,140 Mbits/s.
Contenido Byte Pre. i Oxaa Current DBRu Mode: No DBRu TasaMin 5116 Mbits/s.
TimeStamp Description Bytes Pre.tipo 3-PreF 30 5 GEM Transportado(1) TasaMedia 5121 Mbits/s.
000:04:29:037:14... Physical Path Termination point Ether Bytes Pre. tipo5-OpM 18 & GEITV‘“?SWDN E 'CONT-258
& 3- Timming o Medidas 1.024 Mbits/s.
000:07:23:080:14... Physical Path Termination point Ether Uss Pre. EqD Tue Efypied: Trie 5 TCONT-514
< > PreEqD 437 Used for OMCI: False B Medidas 1024 Mbits/s.
& 4- Negotiation & TCONT-770 B TCONT-770
Item Description NEMensajes S/N extr 0 Allocld: 770 @ Medidas 1,024 Mbits]s.
= ot Usa S/N mask False Type: GEM
Physical Path Termination point Ethemet UNI(260): Current DBRu Mode: No DBRu
Alarm activated(1): LAN-LOS = GEM Transportado(1) ~
os0 - W O10S QLOF QoM ) O Active @ Smc

Main features
B Capture of GTC frames
B Real-time capture of PLOAM + OMCI + Negotiation BWMaps
W Several capture modes:
* Real time
« Scheduled
* Full
Displays the PON topology: ONUs, T-CONTSs, Ports
Reports ONTSs state
Report of inconsistencies and violations of ITU-G.984.x/G988
Real-Time IP Services regeneration and monitoring: Multicast Video, Voice

Runs on Windows 10 Pro



Feature: PON topology

XGSPOM Doctor RT PON Status

D00De [ OKCI Only o
Down XGEM posts Up XGEM ports
oL 5[] OLT
@ Pon-4090 = ONU-1020
@ Por-4092 W TCONT-30
= ONU-1020 @ Port-3001
@ Port-2332 @ Port-1020
@ Port-1020 B o ONU-1
= OML-1 5 @8 TCONT-11
@ Port-4005 @ Port-4000
@ Port-3004 @ Port-4002
@ Port-2003 =
@ Port-1500 a
[ Tron-1] 5}
L]

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 ! ! ! !
e : : ; ; : :

W

038
0.7
06 ]
0.5 3
0.4 3
0,3 1

0,2 3
0.1 4 ; : : : . :
0,0 } } - ] ] ] :
040 960 980 1000 1020 1040
Time (s)
o @ 0 a H Z SFCand OC HEC: 0 /0 /16.86 M Uncorrectable { Correctable / Received
HLend and BWMap HEC: 0 /0 /11,58 M Uncorrectable / Correctable | Received

XGEM header HEC: 0 /0 /14272 G Uncorrectable / Correctable / Received

Errors
l
b

Upstream line errors (Licensed Feature)

o
I

Errors

k3
I

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

o @ 0 ﬁ H |’ Fixed FS Header HEC: 0 /D /540 M Uncorrectable / Correctable / Received
- XGEM header HEC: 0 /0 /208,97 M Uncorrectable / Correctable / Received

= BIP: 29 /5.40 M Errors | Bursts




000oe

Down XGEM ports

1 OMCI Only

Up XGEM ports

Feature: Bandwidth monitor

=[] oLt
£ ONU-2
. L4 Port-2

& oL
B ONU-2
| -8 TCONT-2
L@
8 TCONT-1024
- Port-1024
o= ONU-3
@8 TCONT-3

Y XGEM Downstream BW
[——"Paokz]
0,025 ' ; i
0,020 1
E 3 i
2 0015 ; ;
m g 2
= : :
= 0,010 L : :
m i ¥ 5
0.005 + : :
0,000 : : i i i |
20 40 60 80 100 120
Time (s}

]

° m O a H Izul Port-2 Max: 21,37 KBits/s, Min: 0,00 Biteis, Avg: 2,62 KBitsis

—— Port-1024

XGEM Upstream BW

20 — ;

15 L

BW (MBits/s)

i , , , i
2980 3000 3020

3040

Time (s)

3060

3080

B Assigned to a T-CONT
m Utilisation: Port, ONU, Aggregated

o m 0 a Q |2Il Port-1024 Max: 18.01 MBitsls. Min: 000 Bits's, Ava: 16.73 MBits/s




Feature: Capture

RT PON Status Capture QMCI

MIC Line h:m:s:ms:us:ns D/U Content ~||¥ 1-General
) GPON Event XGTC-UPSTREAM
42 000:05:44:986:125:000 DN PLOAM Burst Profile TimeStamp 000:05:45:077-662:712
43 000:05:44:986:250:000 DN  PLOAM Burst Profile BIP (hex) 0x14CF27DF
44 000:05:44:986:375:000 DN PLOAM Burst Profile o) AL AR AL AL
45 000:05:44:986:500:000 DN  PLOAM Assign ONU ID e ONU:1
46 000:05:45:017:625:000 DN  BWMAP - Ranging grant Registration-ID 0x20202020202020202020E3F6B8C4C3FFBEC
L - ; : : Response Ranging Grant? True
47 000:05:45:017:662:712 UP  ONU:1 PLOAM Registration Response Request Registration?  False
000:05:45:077:625:000 BWMAP - Ranging grant MIC Ok True
000:05:45:077:662:712 ONU:1 PLOAM Registration (S);qUNIEJ 2
50 000:05:45:077:875:000 DN PLOAM Ranging Time PLOAM ID 2
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 BIP
_ 100:05:49:835:500000 DN  ONU:1 T-CONT-OMCI Ge 14CF27DF
2 5'4'36 upP N"l T NT MCI . Get el
wesla il ety il i (Resp) v ||00010200 20202020 20202020 2020E3F6 BB8CAC3FF BBCAC3FF
< > 00030000 DC830300 POPVPPOO B8C3CF9F6 1BBCF6SF 7FBEDACT
— ~
$ | 4| MC v 0w [ |PLoau) oncr | B LD 4 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



Feature: Analysis

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

OMCI Diagrams ONU-ID: 1 <2 Toutofs 01 impified Analys
ONU RANe B8 - Entity: Physical Path Termination point Ethernet
ONU1 v 2 - Attributes A
-> Slot Number 1
->PortID 4
Expected type 47-10/100/1000BaseT 10/1!
Sensed type 47-10/100/1000BaseT 10/11
Auto detection configura 0-Autosense
Ethernet 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 Ethe
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® 1 T REB Re=2EF 8§ =

= QK
[_. | Aplique un filtro de visualizadion ... <Ctri/> @ +
No. Time Source Destination Pretocol Length Info ’
1006 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)
H .19.1.2 198.19.1.1 IPv4 128 any ©-hop protocol (114)
.19.1.2 198.19.1.1 IPv4 128 any @-hop protocol (114)
198 58.300064 198.19.1.2 198.19.1.1 IPpva 128 any 8-hop protocol (114)
109 58.300064 198.19.1.2 198.19.1.1 IPv4 128 any @-hop protocol (114)
11¢ 58.300064 198.19.1.2 198.19.1.1 IPv4 128 any ©-hop protocol (114)
111 58.301051 198.19.1.2 19819151 IPv4 128 any ©-hop protocol (114) |
112 58.301051 198.19.1.2 198.19.1.1 IPv4 128 any @-hop protocol (114)
113 58.301051 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 58.301651 198.19.1.2 198.19.1.1 TPv4 128 anv 0-hon nrotocol (114) 5 i

> 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: ©0:00:00 00:00:04 (©0©:00:00:00:00:04), Dst: ©0:00:00 _00:00:01 (0©0:00:00:00:00:01)
> 802.1Q Virtual LAN, PRI: ©, DEI: @, ID: 1@ )

< >

Upstream Ethernet Traffic —e
Downstream Etheornet Traffic s

B Unlimited ports in downstream and upstream Foie T

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

Captures ond analyzes
Ethemet traffic in real




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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