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Q&S products in your application:
There are many
considerations when

building a FTTx Network

“No one right way — lots of wrong

ways”

Choice for build depends on:
Customers needs for
installation,

— Speed
— Reliability
— Existing infrastructure vs new
build
Operation, (re-entry vs fit and
forget)
Maintenance / repair,
First build cost,
Upgradeability,
Power budgets
Etc.




Network Design Support

Adapting technology solution to the
customers situation
Deliverables:
Site Survey - Implementation
plan
Bill of materials
Budget
OFS will support our customers to
optimize the network design

FTTH Projects normally involve
some level of original Engineering
effort for local adaptation!
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(From POP to Home)

Passive
Materials
(15%)

Active
Electronics

(35%)

Labor
(50%)

$$$ value in FTTH projects

‘ 3% of total cost!

products in your application:

Example — P2P Distribution

Typical Distribution (Pre Con - PTP)

26%
W ISP

W Pre Con

[ Fiber Cables
@ Man Holes
O Tubes

O Joint Closures

0,
25 W Splitter

Cable is ~ 20 % of Passive Materials, i.e. only

Optical fiber cost typically 1% of total cost!




The OFS
FTTXx Optical Fiber Technology

“Tool Box”
y Cable Technology

Tube Technology \

OFS
Network : Joint Closure
Design 4 Cablmg > Technology

Concept

Connector
Technology

Splicing
Technology
Training &

Support



FTTH design philosophies

Two main designs for FTTH Networks, product choice influence design

Point - to — Point

Splitter

PON system

Cable/Duct solution

Blown fiber

Direct buried cables

ADSS Cables




PON & P2P

This is not an OFS decision — OFS supports both types of systems

Advantages of PON Advantages of P2P

Less fiber goes to PoP (Important,
but does not matter in Greenfield
deployments).

Port savings in PoP (However:
too many unused ports on
splitters (even 70%), Port savings
will not translate to cost savings.

Energy savings

No active equipment between
outside PoP

ATM and TDM support (usually
not used anyway).

Future proof (Point-to-point fiber is
optimal — 100Mbps, 1Gbps,
technology neutrality.

Simple and continual migration is
possible

Home ONT is cheap and universal

Incremental costs of switching (Very
low or no number of unused ports —
pay-as-you-grow approach).

Simple troubleshooting and low
opex

Security and user isolation
(dedicated link for each home).



Cable and Blown Fiber

Design influenced by Products & Installation method

Cable in Duct solution Blown Fiber



Design influence the cost of project

Often underestimated in tenders

Digging is expensive (60-85% of OSP Cost)
Splicing is expensive, especially in houses

Total drop distance from access point have
huge impact on installation/material cost



OFS network design capability

Project FTTH Madinaty - B1, B6, VGI, VGII

Description

Part numbers

[Numbers of homes.

[iomber of rousenods

inside Plants (1SP)

[Siim Line 1 fiber indoor LSOH cable AlwaveFLEX ZWP G 657.A

FS SLCTrSMooL

[Siim line Alwave FLEX Pigtall with SC/APC 2 m.

S SLPTC SAS000-20 SM-P0Z

[Slim Line ODF 144 (72 LCIAPC duplex holes) with 144 pigtails. 6 splicetrays, sleeves

FS SLCOL144LCAD

Siim Line Wall ODF 48 (24 LCIAPC duplex holes) vith 28 pigtails, 2 splicetrays, sleeves

FS SLWDF01

[Siim Line Spitters 1 - 32 with LC/APC connectors. 900 um fiber and hard casing

FSSLSPL1 52 50n

FSSLWNC 145

FS SLPTCLAS 00020-51.P02

[Siim Line patchcables smplex SCIAPC - LGIAPC 2m.

FS SLPTC SASLAS 20.5.902

FS SLDBT-2016

Outside Plants OSP
20126 mm DBT

[Fitting 20mm FSSLFT20
[Vellow caps 20mm Fssivec 20
16/12 mm DBT FSSLDBT 1612
[Fiting 16mm FSSLFT16
[Vellow caps 16mm FSSLvEC 16

[Siim Line 1 fiber outdoor cable Alwave ZWP G.652.0

[Siim Line 12 fiber outdoor cable Alwave ZWP G.652.0

[Siim Line 24 fiber outdoor cable Alwave ZWP G.652.0

[Siim Line 72 fiber outdoor cable Alwave ZWP G.652.0

[Siim Line 144 fiber outdoor cable Alwave ZWP G.652.0

FSSLLT-SM1a

Distribution Sireet cabinet with plywood plate and brackets

FS SLSCA1200

[Access Street cabinet with plywood plate and brackels

FS SLSCAS95

ine Distribution Joint Closure (o 144 fiore, with 2 kit

FS SLDIC144 ATAS

ine Distribution Joint Closure o 72 flore, with 2 kit

FS SLDIC1ZASAS

Joint Closure to 48 fibre. with 2 kit

FS SLAIC 48 AAL

ine Access Joint Closure to 12 fibre, with 2 kit

FS SLAIC12.A%AL

FS SLCO1144LCAD

e ODF 144 (72 LCIAPC Guplex holes) wih 144 pigialls_& Splcetrays. sieeves
ine ODF 72 (36 LCIAPC duplex holes) with 72 pigtais, 3 spicetrays, sleeves

FS SLCOLT2LCAD

ine splicing cabinet - 144

FS SLAPC 144

ine splcing cabinet - 72

FsSLAPC T2

ine patchcables simplex SC/APC - LC/APC 2m.

FS SLPTC SAS LAS 20-5M 902

Siim Line manhole with floating frame 12.5T.

SLMBA + OFS-SLMEP + OFS.
SL1LD-C1 + OFS SLMFF-075

[Siim Line Home Wall box with SCIAPC adapior

|

[Shefter with 3 pes_ 42U 10" Tacks 10 place spiiiers © e area.

[Option

1017 Tube-in-Tube

FSSLTTI07

[Siim Line Spitters 1 - 32 without connectors ._900 yim and hard casing
[Siim Line Spitters 1. 32 with LCTAPC mounted in 19" cabinet, 900 jum and Nard casing




aterial calculations

OFS offers to participate:
Help with designing
Bill of Material
Budget

Calculate the material for the FTTH
installation.

Project FTTH Madinaty - B1, B6, VGI, VGII

Description

Part numbers

Numbers of homes

Number of households

Inside Plants (ISP):

Slim Line 1 fiber indoor LSOH cable AllwaveFLEX ZWP G.657.A

[OFS-SL-CT-I-SM001

Slim line Allwave FLEX Pigtail with SC/APC 2 m.

[OFS-SL-PTC-SAS-000-20-SM-P02

Slim Line ODF 144 (72 LC/APC duplex holes) with 144 pigtails, 6 splicetrays, sleeves

OFS-SL-C01-144-LCA-D

Slim Line Wall ODF 48 (24 LC/APC duplex holes) with 28 pigtails, 2 splicetrays, sleeves

OFS-SL-WDF-01

Slim Line Splitters 1 : 32 with LC/APC connectors, 900 um fiber and hard casing

OFS-SL-SPL-1-32-SCA

Slim Line indoor wall mount splice cabinet (14 fibre)

OFs-SL-wMC-14-S

Slim line Allwave FLEX Pigtail with LC/APC 2 m.

|OF S-SL-PTC-LAS-000-20-SM-P02

|Slim Line patchcables simplex SC/APC - LC/APC 2m.

OFS-SL-PTC-SAS-LAS-20-SM-J02

Outside Plants OSP:

20/16 mm DBT

[OFS-SL-DBT-20/16

Fitting 20mm

[OFS-SL-FIT-20

Yellow caps 20mm

[OFS-SL-YEC-20

16/12 mm DBT

OFS-SL-DBT-16/12

Fitting 16mm

OFS-SL-FIT-16

Yellow caps 16mm

[OFS-SL-YEC-16

Slim Line 1 fiber outdoor cable Allwave ZWP G.652.D

OFs-SL-CT-SMo01

Slim Line 12 fiber outdoor cable Allwave ZWP G.652.D0

OFs-SL-CT-Smo012

Slim Line 24 fiber outdoor cable Allwave ZWP G.652.D0

OFs-SL-CT-SM024

Slim Line 72 fiber outdoor cable Allwave ZWP G.652.D0

OFS-SL-LT-SM072

Slim Line 144 fiber outdoor cable Allwave ZWP G.652.D

OFS-SL-LT-SM144

Distribution Street cabinet with plywood plate and brackets

OFs-SL-SCA-1200

Access Street cabinet with plywood plate and brackets

OFS-SL-SCA-595

Slim Line Distribution Joint Closure to 144 fibre, with 2 kit

OFS-SL-DJC-144-A3/A3

Slim Line Distribution Joint Closure to 72 fibre, with 2 kit

[OFS-SL-DJC-72-A3/A3

Slim Line Access Joint Closure to 48 fibre, with 2 kit

OFS-SL-AJC-48-A3/A4

Slim Line Access Joint Closure to 12 fibre, with 2 kit

OFS-SL-AJC-12-A3/A4

POP:

Slim Line ODF 144 (72 LC/APC duplex holes) with 144 pigtails, 6 splicetrays, sleeves

OFS-SL-C01-144-LCA-D

Slim Line ODF 72 (36 LC/APC duplex holes) with 72 pigtails, 3 splicetrays, sleeves

[OFS-SL-CO1-72-LCA-D

Slim Line splicing cabinet - 144

OFS-SL-APC-144

Slim Line splicing cabinet - 72

[OFS-SL-APC-72

Slim Line patchcables simplex SC/APC - LC/APC 2m.

OFS-SL-PTC-SAS-LAS-20-SM-J02

Slim Line manhole with floating frame 12.5T.

OFS-SL-MBA + OFS-SL-MBP + OFS-
SL-MLD-CI + OFS-SL-MFF-075

Slim Line Home Wall box with SC/APC adaptor

OFS-SL-HTB-1

Shelter with 3 pcs. 42 U 19" racks to place splitters to the area

Option:

10/7 Tube-in-Tube

OFS-SL-TIT-10/7

Slim Line Splitters 1 : 32 without connectors , 900 pm and hard casing

Slim Line Splitters 1 : 32 with LC/APC mounted in 19" cabinet, 900 um and hard casing




Planning a project — Site survey

General overview
Planning and segmentation
Main path (Feeder)
Distribution path
Access path
Termination in homes

Technical drawings
Maybe from Google Earth




Network Design

Detail Planning
Segmentation of Access areas
In general 8t0o12 homes pr. Access area

How many fibers in the home?
Spare fibers?

What kind of equipment
Fiber count pr. Manhole/Street cabinet
Distribution cable to the Access point
How many fibers in the cable
Closure and Splice trays



Segmentation ( the china box)

50m to 100m

24 fibre 24 fibre

POP




ldentify Access zones



Identify Distributions Zones



Summary of Access and Distribution points



Project LOM/ BOM

Project LOM

Description

Numbers of homes

Inside Plants (ISP):

Shelter with racks to place splitters to the area

Slim Line 1 fiber indoor LSOH cable AllwaveFLEX ZWP G.652.D
Slim line Allwave FLEX Pigtail with SC/APC 2 m. F
Slim Line ODF 144 (72 LC/APC duplex holes) with 144 pigtails, 6 splicetrays, sle_f'
Slim Line Wall ODF 48 (24 LC/APC duplex holes) with 28 pigtails, 2 splicetrays, .'I
Slim Line Splitters 1 : 32 with LC/APC connectors |
Slim Line indoor wall mount splice cabinet (14 fibre)

Slim line Allwave FLEX Pigtail with LC/APC 2 m. |
Slim Line patchcables simplex SC/APC - LC/APC 2m. |
Outside Plants OSP:

20/16 mm DBT

Fitting 20mm

Yellow caps 20mm
16/12 mm DBT
Fitting 16mm

Yellow caps 16mm

Slim Line 1 fiber outdoor cable Allwave ZWP G.652.D
Slim Line 12 fiber outdoor cable Allwave ZWP G.652.D
Slim Line 14 fiber outdoor cable Allwave ZWP G.652.D
Slim Line 72 fiber outdoor cable Allwave ZWP G.652.D

(OFS-SL-LT-SM072

Slim Line 144 fiber outdoor cable Allwave ZWP G.652.D (OFS-SL-LT-SM144

Distribution Street cabinet with plywood plate and brackets (OFS-SL-SCA-1200 6
Access Street cabinet with plywood plate and brackets (OFS-SL-SCA-595 48
Slim Line Distribution Joint Closure to 144 fibre, with 2 kit (OFS-SL-DJC-144-A3/A3 6

Slim Line Distribution Joint Closure to 72 fibre, with 2 kit
Slim Line Access Joint Closure to 48 fibre, with 2 kit

Slim Line Access Joint Closure to 12 fibre, with 2 kit OFS-SL-AJC-12-A3/A4 97
POP:

Slim Line ODF 144 (72 LC/APC duplex holes) with 144 pigtails, 6 splicetrays, sleeves (OFS-SL-CO1-144-LCA-D

Slim Line splicing cabinet - 144 (OFS-SL-APC-144

Slim Line splicing cabinet - 72 1
Slim Line patchcables simplex SC/APC - LC/APC 2m. OFS-SL-PTC-SAS-LAS-20-SM-J02 35
Other:

(OFS-SL-MBA + OFS-SL-MBP + OFS-
Slim Line manhole with floating frame 12.5T. SL-MLD-CI + OFS-SL-MFF-075 60

Slim Line Home Wall box with SC/APC adaptor OFS-SL-HTB-1 1,105




Splicing diagrams

ODF 1 in shelter/POP
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Yellow tube

‘Spice tray 5 iside ODF
Grey tubg
‘Splice tray 6 inside ODF

White tube

2fibers in a cable
to 12 apartments

Joint Closure JCO1 in
Manhole C2

2,
%r%

2fibers in a cable
to 12 apartments

 — ‘Spice tay 2 insie Joint Closure
fber casje__|

‘Spice tay 4 insie Joint Closure

cadt
24 100¢ Spice tay 6 insie Joint Closure

2fibers ina cable
to 12 apartments

2fibers in a cable

‘Spice tay T insie Joint Closure

2d tube
| Green tube

Blue tube

/ Spice tay 6 insie Joint Closure

| Whitetube

t0 6 apartments

2 fibers ina cable
to 6 apartments

abinet
insice buldng

ODF 3

66 Connections

To Buildings

144 SM cable from Manhole C3

4 fibre Splice tray No. 1

Tray no. Port no.

ODF Frontplate

Fiber No.: Fiber Colour
1 Red
2 Green
3 Blue
4 Yellow
5 White
6 Grey
7 Brown
8 Violet
9 Turquoise
10 Black
11 Orange
12 Pink
13 Red with black ring mark
14 Green with black ring mark
15 Blue with black ring mark
16 Yellow with black ring mark
17 White with black ring mark
18 Grey with black ring mark
19 |Brown with black ring mark
20 Violet with black ring mark
21 Turquise with black ring mark
22 Natural with black ring mark
23 Orange with black ring mark
24 Pink with black ring mark

144 fibercable to
c2

1 1 Pigtail [Apartment No.
1 Exstra - coil in splice tray
1 2 Pigtail |Apartment No.
1 Exstra - coil in splice tray
1 3 |_P|gta|l [Apartment No.
1 Exstra - coil in splice tray
1 4 Pigtail [Apartment No.
1 Exstra - coil in splice tray
1 5 Pigtail [Apartment No.
1 Exstra - coil in splice tray
1 6 |_P|gta|l [Apartment No.
1 Exstra - coil in splice tray
1 7 Pigtail [Apartment No.
1 Exstra - coil in splice tray
1 8 Pigtail [Apartment No.
1 Exstra - coil in splice tray
1 9 Pigtail |Apartment No.
1 [Exstra - coilin splice tray
1 10 Pigtail [Apartment No.
1 Exstra - coil in splice tray
1 11 Pigtail [Apartment No.
1 Exstra - coil in splice tray
1 12 Pigtail |Apartment No.
1 Exstra - coil in splice tray



Slim Line Design Example PTP



Slim Line Design Example PON



Network Design Support — Summary

Adapting technology solution to the customers situation

Deliverables:

Site Survey - Implementation plan
Bill of materials
Budget

OFS will support our customers to optimize the network design

' 4

FTTH Projects normally involve some level of original
Engineering effort for local adaptation !




SLIMLINE ™

FTTH END TO END SOLUTION

Site Survey & Design Support Tubes Man Holes Joint Closures

Optical Fiber Cables Installation Situation Pre-connected Solutions



SLIMLINE ™

FTTH END TO END SOLUTION

Advantages:

- Saving Time: Cost Effective

‘ Telecom Quality: Reliable infrastructure

- Flexibility: Adaptable & Upgrade/Repair



Preserving fiber lifetime

- in outdoor environment

Preserving the value of the investment !

1: Digging damage (construction work)
Efficient repair method is the key

2. Rodent attacks (fibers block access to food)
Diameter and/or hard surfaces

3: Stress corrosion (fibers exposed to humidity/water & stress)
Gel filling & over length in design



Slim Line Total concept with Products



Key benefits

- of OFS Slim Line architecture & Design

It is reliable - however - also fast and easy
Splicing red-red, blue-blue and so on
Low friction tubes and cables
Cables and other components optimized for handling
Uncomplicated — low skill level installation

Splice closure placed very close to homes
Manual installation of pre-connected cables over short distance
Most repairs will not require entry into private homes
No splicing in private homes
Minimum intervention in private homes

Repair methodology integrated
in architecture design

Adaptable and upgradeable



Benefits of pre-connected solution

One person — one visit
Short time in home

No splicing in home
Factory tested

Simple pushing operation
— no equipment handling

Minimum interference &
damage in home




FTTx From Finland to Romania



THANK YOU



