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Compare Technologies

Service Medium Downstream (Mb/s) Upstream (Mb/s) Max Reach (km)
ADSL Twisted pair 8 0.896 5.5
ADSL2 Twisted pair 15 3.8 5.5
VDSLI1 Twisted pair 50 30 1.5
VDSL2 Twisted pair 100 30 0.5
HFC Coax cable 40 9 25
BPON Fiber 622 155 20
GPON Fiber 2488 1244 20
EPON Fiber 1000 1000 20
Wi-Fi Free space 54 54 0.1
WiMAX Free space 134 134 5
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GPON Cost Benefits- CAPEX

Lower
Capital
Cost

Higher capacity devises, less equipment to own,
remote visibility and control,
and scalable and flexible for next 10+ years
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GPON Cost Benefits- CAPEX

;
N » <
4 ¢
2020200020
02020_0,0,
29020200020
0,0,920,0,
Y0 0,00

020,0,0,0,0,
2020,0090000
0202020004
20,0,0,0

O
@

..v \

> <

> 4

2

«

0005959,
o000,
A.. )
33

o

S
<

\ .
y y .

rad

®
102020207
202020,0,90

Twisted
Copper wire

Fiber
Optic

Lower cabling costs

Lower ducting costs

6

© 2016 ZYXEL |



:(Core ) aiws —)
oS> ol 5> Sus SlPliSaw a5 Lud S, 5ol dini J5U auud
lo U dguo odlaiw! Sl g, jl awd J 31 5o . aples 0

o LU Sl e s@gin 29,5

. ( cladding ) Sy, -2

u-CLJ_Q O.)_)S ab >| |_) w_)ﬁ.) l.'i_)_9.) aS O.)_g.:_).u.Q u.>_)l.> u.u.>.:
G ALwd gy - 3,5 o duud @ ol uSeio jgi S
ioS duud jl LS9 ) Jwlsesl wy o aiShe SaS BDgi,y Oin WO ,xio
dguiuo diwu® 0)lgud ay 0o ool jo JolS cuSui L>g0 9 034y

. ( buffer coating ) 4.9, 90 -3



Sy sl

VsS h9‘-=w ay »5 Qo




6T 3100 108 andl ! y1 (599 oud JIU5' E1 931

: (Single-Mode ) adls 5 ()9 pud —)

9 (W9, S0 9) 3yl S5 S Sl awd Lo, 5l g9 ol
L 1300 zo—o Jobo Lu ) 50,9 u9sle 5 o5 aiiles 0
o Job Sl aLlS cula® >3 g9y | ( Liegils 1550
LioglS 150 b Lol wliess L 9 yioglS 70 b oslatwl

. ( Multi-Mode ) adl> ai> s 95 ,ud -2

(LS 62/5 55 s,1a8) 2isl> S8 SIB wwd B s jl go5 ¢l
Jobo L) L, (LED ) su95 SLdsged Sl oo JewsS 0,9 093l 495 9
S o cwlad® 393 1950 (iegil 1300 L 850 zgo

E—
2




MOPUIM Eoomm.

m
,

(%)
o)
1]
(o]
1
.o
[
3

\ /|

MOPUIAN 15414

Fiber

te) M~ w0 n A ¢ o Y

(wy/gp) ss07 [eONdQ

19 20

12 13 14 15 16 17 18
Wavelength (pm)

1.1

1.0

07 08 08



PON

BPassive Optical Network

BOne-to-Multiple-Point architeeture

BConsists of

B Optical Line Terminal (OLT)

B Optical Network Unit (ONU)

.~ W Passive Optical Splitter
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Passive Optical Network
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GPON Principle---Data Multiplexing

[0 GPON adopts Wavelength Division Multiplexing (WDM) technology, facilitating bi-
direction communication over a single fiber.

1310nm

1490nm

[0 To separate upstream/downstream signals of multiple users over a single fiber, GPON
adopts two multiplexing mechanisms:
® In downstream direction, data packets are transmitted in a broadcast manner;

® In upstream direction, data packets are transmitted in a TDMA manner



GPON - Architectures

data, Video

1GigE or 10GigE |

o

‘ 20km ';--_ Y oy Single Family
s ] Homes

25Gbps —»

7

«—— 1.25Gbps

1GigE

PSTN - Voice

- 2.5Gbps / 1.2Gbps line rate
- Up to 1:64 split (1:128)

Multi-Dwelling
Units

ONT

- Typ. 20km reach ( Class B+ 28db link loss budget)
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BPON Architecture

Upstream Downstream
1310 nm 1490 nm 1550 nm
Voice and Data - Voice and Data Video
100 nm 20 nm 10 nm |

42 MHz 550 MHz 860 MHz
Analog TV Digital HD/VO
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Fibre Attenuation and Power Budget

> Fibre attenuation relates to the fibre Iengt:> About 0.35 dB per km
> The attenuation of fibre splicing point is for 131 0,1490nm

> generally less than 0.2dB

» Other factors may cause attenuation, such

Huawei’s OLT and ONU
28 dB (Class B+)

» as fibre bending

Table G.984.2 — Classes for optical path loss

Class A | Class B Class Class C
B+
Minimum loss 5dB 10 dB 13 dB 15 dB
Maximum loss 20 dB 25dB 28 dB 30 dB

NOTE — The requirements of a particular class may be more
stringent for one system type than for another, e.g. the class C
attenuation range is inherently more stringent for TCM systems
due to the use of a 1:2 splitter/combiner at each side of the
ODN, each having a loss of about 3 dB.

16



GPON 2 eala KusSdy il J saal

Adlue H& 3L WDM s_ysté L GPON e
S e ool ddga 50 Dy a4 55 JEGPON Lo

a3lSa 1 e Soaan 3l US DS sla Ju&s (5 s lan il 5i o
2 gdia alICWDM sl

Adlne (g bl

4 dlyl ) (OSe Crew 4 S il Jl) US g 0
L TDMA

Sl i Jes (510 iy 40 e 5161310 51490 sl e Jsha e
JJ}.UUA OJ\AM\USJDS - \_UJ 9 Ll\‘}a.a



| mastec ]
PaSS|h:16)




g T——
%-.irn O T g

[ .
B sEmnsl
I - p : - -

it

= ..ﬂwwh: LA LY

To exit full screen, press | Esc




To exit full screen, press | Esc




GRUPPO TELECOM ITALIA Technology & Operations

Low impact minitrench installation techniques

Installation of mini ducts structures inside a small dimension
trench: width less than 5 cm and depth in the range 20-30 cm
(compared with 10x30 cm of the conventional one)

Possibility of installing up to 3 linear arrays of 5 mini ducts &
10/14 mm directly buried

Use of low environmental impact trenching machines
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ﬂq{‘! Francesco Montalti







Project Scope

FTTC

el Splitter
GPON OLT

GPON ONU
’@e
\\\\ Internet 4///
\\ FTTH
Fiber Cable
Twisted Pair SO

Electrical or Optical

GPON ONT
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&

b ey Understand GRON Technology X + _ e

< =2 c 2% cisco.com/c/enfus/support/docs/switches/catalyst-pon-series/2 1623 0-understand-gpon-technology.html v d D ‘ :
oo [ All Bookmarks
Upstream Packet Walk -

As shown in the image, upstream packet flow from various ONUs to the OLT.
® ONU 1 Iﬁ

EE Y @ 2 —s=
oLt ' ONU 2 ;'i

— -—
ONU 3 C] |i

p Tip: Upstream can be thought of from the perspective of the splitter, or traffic sent from the ONU/UNT, end users towards the OLT.

Upstream packet transmission occurs through TDMA (time division multiple access)

« Distance between the OLT and ONT/ONU is measured.
« Time slots are allocated based on distance.

= ONT/ONU sends traffic upstream based on granted time slot.

Dynamic Bandwidth Allocation (DBA) enables the OLT to monitor in real-time, congestion, bandwidth usage, and configuration.
= Detects and prevents collisions through ranging.

« Upstream wavelength ranges from 1290 - 1330 nm.

As shown in the image, the procedure of upsiream packet forwarding. o
=t = 7:14 PM ‘
i® ° Type here to search ﬁ =i 9 e mn @ @ EI g m e SUNTTENG o [l !
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e Class B: -10 to -25dB

e Class C:- 15 to -30dB



FTTX PON: The Critical Components

ONT

OLT -
1061 SREEEEEENE T Tx =
- W | e —— -
- T - g 242 = el Fiber Cable =
"z Rx —
1550nm Rx
1490nm Rx
2 13100m [ B
Video TX Optical
Amplifier ONU\\‘

Up to 60 km* physical reach
(* with G.984.6 Reach Extender)
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