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ITU Structure

Oldest UN specialized agency (founded in
1865)




World Telecommunication Standardization Assembly - 16

The World Telecommunication Standardization
Assembly is held every four years and defines the next
period of study for ITU-T. WTSA-16 was held in Yasmine

Hammamet, Tunisia, from 25 October to 3 November
2016 preceded by the Global Standards Symposium
on 24 October 2016




15-a UccaenoBareabckasa komuccusga MCI-T

CeTH, TEXHOJIOTHH U HH(PPACTPYKTYpA JJIsI
TPAHCMOPTHPOBAHMSA, JOCTYNIA M SKUJIULL

15-a UccnenoBarenbckas komuccua MCO-T orBeuaer B MCDO-T 3a
pa3pabOTKy CTaHAAPTOB U  HMHQPPACTPYKTYpPhl  ONTHYECKUX
TPAHCIOPTHBIX CETEU, CETEH JOCTYyIa, JOMAIIIHUX CETEU U CETEU
SHEPrOCUCTEM OOIIEro IOJb30BAHUS, CHUCTEM, OOOpYIOBaAHMS,
ONTHUYECKHX BOJIOKOH U KaOeyeh. ITO BKIIKOYAET CBSI3aHHBIE C HUMMU
MPOKJIAJKy, TEXHUYECKOE OOCIYyKMUBAaHUE, YNPABJICHUE, UCIBITAHUS,
U3MEPUTEIBHOE OOOpPYIOBAHUE M METOAbl HM3MEPEHUH, a TaKKe
TEXHOJIOTUU TIJIOCKOCTU YIIPABIICHUS, ITO3BOJISIOIINE OCYIIECTBIATH
Pa3BUTHE B HANPABJICHUU UHTEIUIEKTYAJIbHBIX TPAHCIIOPTHBIX CETEH,
BKJIFOY A TIOJIJIEPKKY MPUIIOKEHUMN "'YMHBIX' BJIEKTPOCETEM.
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The future of our wireless networks depends on the future of

our wireline networks
Setting the standard

P 2020 vision

The future of standardization will be
driven by 3G, loT and Trust

WTSA-16 will provide members with a
standardization toolkit optimized to
assist government and industry in

achieving their ambitions for the year
2020 and beyond.

International
Telecommunication
o Union
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| Setting the standard

0 ITU-T continues to provide leadership in

5 o) the standardization of networks,
technologies and infrastructures for

International traffic carried

over fibre networks built transport and dCCess.

using

ITU standards




UHTEPEC K BOJIC BO3PACTAET HA BCEX YPOBHAX

Cebit 2014: Die Datenkrake zihmen

N \
\/

.?9’

\

Bundeskanzlerin Angela Merkel (CDU) und der britische Premierminister David Cameron (1) assen sich
am Stand der Telekom Glasfasem eridaren.
Foto: dpa

Telecommunication
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N3mepenue unpopmMannoHHoro odomecrsa (u3aanue 3a 2017 ron)

Table 2 2 IDI rankings and values, 2017 and 2016

Rank D Rank DI
et | 2017 2017 2016 2016
lc=arc > | 2.52 2 =78
Korea (Rep.) 2 8.8 > | £.80
Sweeranc 3 .74 3 Z.€€
Denmark a3 8.72 3 2.8
Unted Kingdom S 8.5 S £.53
Hong Kong, Crana =3 8.6e1 (= .47
MNetheriands 7 2.45 10 =.20
Norwey =3 .47 7 £.45
Lusembours S 247 S £.=0
Japan 10 2.43 12 =232
Swecen > & | 8.42 e E.481
Germany 2 8.3 3 .20

Jorgdan 70 €.00 (33 .57

K L.Wb.’._ 73 5.58 70 S.7

Maurmus r /- 5.88 7S S5

Grenapa 73 5.80 77 .35

Georg 74 5.75 73 555

Ar‘r}enia 7S 5.7 74 556

Antgua & Barbuca 7 5.7 7 S48

Ccr_'. g - 77 5.€5 eS S.7¢6

Thailand rg- 567 75 531

Ukraine 7S 5.2 rL- S.31




N3mepenue nuHpopManmoHHoro odimecrsa (u3ganue 3a 2017 rox)

Regional Global
EHEEEEEE N

Europe
1 Ilceland 898 i
2 Switzeriand 274 3
3 Denmark 871 -
- United Kingdom 8.65 5
= Netherlands 8495 7
36 Montensgro = == &1
37 Turkey &6.028 &7
38 TFYR Macedonia &6.01 &S
o= Boznia and Herzegowina 5.39 23
40 Albani= 5148 29
CiIs
1 Belarus 7.55 32
2 Russian Federation 7.07 a5
3 ¥azakhstan 6.79 52
- Moldova 6.45 59
S Azerbaijan| 6.20 65
& Georgia 5.79 73
7 Armenia 576 ¥
a8 Ukraine 562 79
= Uzbekistan 490 S5

10 10 Kyrgyzstan 437 109



N3mepenue unpopmanuoHHoro odomecrsa (u3ganue 3a 2017 ron)

Chart 3.9: IDI values, CIS region, IDI 2017

Developed

[ CIS countries
: Warld
4 I I Developing
1
n
Bodarus Hussian Kazakbhstan Muoldova A Geurgis AT Tila Ubkrat Kyrirysslan

ne  Ubesstan

1012017

forbarjan
ocleration

Note: Georgia exited CIS on 138 August 2009 but iz included in the ITU BOT administrative region for the CIS countries.
Source: ITU.

Table 3.10: IDI rankings and values, CIS region, IDI 2017 and IDI1 2016

Regional Global Regional Global Grl:::l
Economy rank rank ID1 2017 rank rank IDI 2016 change
2017 2017 2016 2015 2017-2016 | 2017-2016

Belarus 1 32 7.55 1 32 7.29

Russian Federation 2 45 7.07 2 43 651 -2 0
Kazakhstan 3 52 6.75 3 51 6.72 -1 0
Moldova - 59 6.45 5 63 6.21 - 1
Azerbaijan 5 65 6.20 = &0 6.25 -5 -1
Georgia [ 74 579 ) 73 558 -1 0
Armenia 7 75 5.76 7 74 556 -1 0
Ukraine 8 79 5.62 8 78 531 -1 0
Uzbekistan 9 S5 4.90 S 103 448 2 0
Kyrgyzstan 10 105 4.37 10 110 406 1 0
Average 6.05 5.84
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Note: Georgia exited CIS on 13 August 2003 but iz included in the ITU BOT administrative region for the CIS countries.
Source: ITU.



OupektuBa 2014/61/€C €Bponencbkoro NapnameHty Ta Pagu Big 15
TpaBHA 2014 poKy npo 3axoaun, CNpPAMOBaHi Ha 3MEeHLUeHHSA BUTpaT Ha
po3ropTaHHA BUCOKOLIBUAOKICHUX MEepPeX efieKTPOHHOro 3B’A3KYy

Bu3Harouu BaXXJIMBICTh PO3TrOPTaHHS BUCOKOIIBUAKICHOT IITUPOKOCMYTOBOI MEPEXKI,
JAePKaBU-WICHU MIATPUMAIM aMOITHI LTI II[OI0 IIIMPOKOCMYTOBOIO 3B’ S3KY,
Bu3HauyeH1 B IToBigomaenHi Komicii mig Ha3poro “LiudpoBuil mopsaoK AeHHUN IS
€Bpomnu - €BpoIeiicbKe 3p0CTaHHSA 3a JOIIOMOTOI0 HU(PPOBUX TEXHOJIOIM™
(“LlndpoBuil TOPSAAOK JICHHHI ), a caMe 3a0e3IeUeHHS IToCIyraMu 0a30BOI0
IIIMPOKOCMYTOBOTO 3B’SI3KY BCIX IpoMajisiH €Bponeicbkoro Corosy 110 2013 poky, 1
3a0e3mnedcHHs 10 2020 poky H0CTyny s BCiX €BPOIEHIIIB 10 BUCOKOIIBHIKICHOIO
Iatepuety, moHan 30 M0Oit/c, a Takox Ounbil HK 50% gomMorocnoaapcTB

€Bponelicbkoro Corw3y J0CTyoM A0 IHTepHEeTY 31 MBUIKICTIO, 110 nepeBuirye 100
Mobit/c.

\ International
Telecommunication
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Definition for broadband access

INTERNATIONAL SCV-LS13—-E
TELECOMMUNICATION UNION

TELECOMMUNICATION
STANDARDIZATION SECTOR

Standardization Committee for Vocabulary

English only

Original: English

Question(s): Geneva, 19 June 2017
LIAISON STATEMENT
Source: Standardization Committee for Vocabulary (SCV)
Coordination Committee for Vocabulary (CCV)

As the result of a question raised by ITU-D SG1 on the definition for the term “broadband”, and
considering that the term is too general and is widely used within ITU with several meanings,
making it inappropriate to try to provide a single specific definition adapted to all contexts, the
SCV and CCV have considered instead the following definition for the term “broadband
access”’, which 1s more specific and thus more appropriate for a definition:

broadband access: Access in which the connection(s)
capabilities support data rates greater than 2 Mbit/s.
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Overview Access Network Solutions

(610

ADSL2plus

Long

<25 Mbit/s
Short P& <150 Mbit/s (17a)
=1" 1) <400 Mbit/s (35b)

w @y <1Gbitls

Fiber st

G.fast fills an access technology gap

* Huge gap 100 Mbit/s =» 1.0 Gbit/s

* Fiber may not always be possible
into the home/apartment

 G.fast supports FTTdp and FTTB
architectures

| FITH  <2.5 Gbitls
Fiber  Copper = ... 10 Gbit/s

D 5D

CCITT/ITU-T




Multimode

Single-mode

ITU-T G.65x-series Recommendations

............................................................................................................................................

Test methods

[ITU-T G.650.1]

Linear & deterministic
attributes

[ITU-T G.650.2]

[ITU-T G.650.3]

Statistical & nonlinear
related attributes

Installed link

____________________________________________________________________________________________________________________________________________

Fibre & cable characteristics

[ITU-T [ITU-T [ITU-T [ITU-T [ITU-T [ITU-T [ITU-T
G.651.1] G.652] G.653] G.654] G.655] G.656] G.657]
50/125 jun ) . i . Non-zero Non-zero Bending
. . Dispersion- Cutoft- S PO e
multimode Smgle- hifted hifted dispersion- || dispersion- loss
araded mode fibre bil " é( btlll F( shifted shifted mnsensitive
mdex fibre fore tre fibre fibre fibre
Supplements
[ITU-T G-Sup.47]
General aspects of fibre & cable
[ITU-T G-Sup.40]
Fibre & cable standards guideline
[ITU-T G-Sup.59]
Guidance on optical fibre & cable reliability
15 =N
(&= U\ 'L.::":c"‘i,‘.l‘..‘.’.,:!c....,..
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Renumbering for new technical classification of ITU-T L-series Recommendations

Technical area

Assigned Questions

(e.g. L.400 —1..429)

Sub-category Q7/15 Q8/15 Ql16/15 Q17/15
Optical fibre cables Cable structure and characteristics 10, 26, 43, 58, 59, 60,
67,78,79, 87, L.dsa
(e.g. L.100 - L.199) (L.100 —L.124)
Cable evaluation 14,27
(L.125 -L.149)
Guidance and installation technique 34,35, 38,46, 48, 49,
56,57,61,77,82,83,91
(L.150-L.199) (ex L.coi), L.cci
Optical infrastructures Infrastructure including node element 11, 13, 44, 50, 51, 70,
L.oxcon, L.pneid
(e.g. L.200 — L..299) (except cables)
(L.200 — L.249)
General aspects and network design 17,39, 45,47, 62, 63,
72,73, 84, 86, 89, 90, 94
(L.250 — L.299)
Maintenance and operation |Optical fibre cable maintenance 25, 40, 41, 53, 66,
68, 85, 93, L.wdc
(e.g. L.300 - L.399) (L.300 —L.329)
Infrastructure maintenance 74, 88
(L.330 —L.349)
Operation support and infrastructure 64, 69, 80
management
(L.350 —L.379)
Disaster management 81, 92, L.nrr-frm,
L.dm-nrr-mdru
(L.380 —L.399)
Passive optical devices 12, 31, 36, 37,
L.fmc

Marjgized terrestrial cables
(e.g. L.430 — L.449)

28, 29, 30, 54, 55

{ s s
“lnu..n.nun.l
IRL) Feevmniiicavon
. Union
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Optical fibre cable structures

The following ITU-T Recommendations describe the optical fibre cable structures.
Recommendation ITU-T G.978, Characteristics of optical fibre submarine cables.
Recommendation ITU-T L.100/10, Optical fibre cables for duct and tunnel application.
Recommendation ITU-T L.102/26, Optical fibre cables for aerial application.
Recommendation ITU-T L.430/28, External additional protection for marinized terrestrial cables.
Recommendation ITU-T L.101/43, Optical fibre cables for buried application.
Recommendation ITU-T L.106/58, Optical fibre cables: Special needs for access network.
Recommendation ITU-T L.103, Optical fibre cables for indoor applications.
Recommendation ITU-T L.109/60, Construction of optical/metallic hybrid cables.
Recommendation ITU-T L.104/67, Small count optical fibre cables for indoor applications.
Recommendation ITU-T L.105/87, Optical fibre cables for drop applications.

17
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Status of single-mode optical fibre specifications in ITU-T

and IEC

Optical fibre specification

ITU-T

IEC

Fibre category

Recommendation

Fibre category

Document

Single-mode optical fibre

[ITU-T G.652]

B-652(ex.B1.1/
ex.B1.3) single-mode
fibre

Dispersion-shifted single-mode
optical fibre

[ITU-T G.653]

B-653 (ex. B2) single-
mode fibre

Cut-off shifted single-mode
optical fibre

[ITU-T G.654]

B-654 (ex. B1.2) single-
mode fibre

[IEC 60793-2-50]

Non-zero dispersion shifted
single-mode optical fibre

[ITU-T G.655]

B-655 (ex. B4) single-
mode fibre

Non-zero dispersion shifted
single-mode optical fibre for
wideband optical transport

[ITU-T G.656]

B-656 (ex. B5) single-
mode fibre

Bending loss insensitive
single-mode optical fibre

[ITU-T G.657]

B-657 (ex. B6) single-
mode fibre

NOTE — New fibre designations, e.g. “B-652"", have been agreed at 2016 IEC SC86A meeting.
Designation found in bracket “(ex. Bx.x)” corresponds to the description found in [IEC 60793-2-50]

published in 2015" or before.
18

Committed to connecting the world



HanpaBjieHusi CcTaHAaApPTH3AIMH

*L..404 Field mountable single-mode optical fibre connectors

*G.663 Application-related aspects of optical amplifier devices and subsystems

*G.672 Characteristics of multi-degree reconfigurable optical add/drop multiplexers
*1..206 Requirements for Passive Optical Nodes: Outdoor Optical Cross-Connect Cabinet
*L..110 Optical Fibre Cables for Direct Surface Application

*L..109 (L.60) Construction of optical/metallic hybrid cables

*L.fdb Requirements for Passive Optical Nodes: Fiber Distribution Box

*G.650.3 Test methods for installed single-mode optical fibre cable links

_____________________ . Cabinet housing
' — Fibre management system

| — Module or Unit

Cable attachment
and termination

\ "lll.l‘nlllll'ld'
Cable ~I I U‘ Telecommunica tion
. Union
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HanpaBJieHMs CTAHAAPTU3 AN

Recommendations N=new Title
R=rev.
G.650.1
R Definitions and test methods for linear, deterministic attributes of
single-mode fibre and cable
G.698.4
N Multichannel bi-directional DWDM applications with port agnostic
(ex G.metro) single-channel optical interfaces
G.695
R Optical interfaces for coarse wavelength division multiplexing
(CWDM) applications
G.959.1
R Optical transport networks physical layer interfaces
L.108 (ex L.79)
R Optical fibre cable elements for microduct blowing-installation
application
L.156 (ex L.57)
R Air-assisted installation of optical fibre cable
L.207 (ex L.pneid)
Passive node elements with automated ID tag detection
L.315 (ex L.wdc)
N Water detection in undergoptical monitoring systemround closures
for the maintenance of optical fibre cable networks with
20
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New Supplements to ITU-T G-series Recommendations

Supplement 41 Design guidelines for optical fibre submarine cable systems

Supplement 41 to ITU-T G-series Recommendations describes design considerations for
repeatered, repeaterless and optically amplified systems supporting SDH and OTN signals in
optical submarine cable systems.

Supplement 58 Optical transport network module framer interfaces

Supplement 58 to ITU-T G-series Recommendations describes several interoperable component-
to-component multilane interfaces (across different vendors) to connect an optical module (with

or without digital signal processor (DSP)) to a framer device in a vendor's equipment supporting
40G, 100G or beyond 100G optical transport network (OTN) interfaces.

Supplement 59 Guidance on optical fibre and cable reliability

Supplement 59 to ITU-T G-series Recommendations provides guidance regarding the long term
reliability of cabled optical fibres. This Supplement uses currently accepted models combined
with current experience to describe items that can impact the performance of an optical fibre
over time. The document describes "optical reliability" for fibres, "mechanical reliability" for
fibres and describes how optical cables impact these properties.

!’ -
‘ International
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Supplement 59 to ITU-T G-series Recommendations
Guidance on optical fibre and cable reliability

Optical cables were first deployed commercially in 1977. Thus, our knowledge of
their performance in the field is less than 40 years and much information provided
in this Supplement is speculative, although today significant spontaneous fibre
breakage in these old fibres 1s not known. Detailed analysis of attenuation
characteristics and mechanical attributes for cabled fibre that have been installed
for 25 years indicate that the optical properties are very stable over time. With this
background we can use our accumulated field knowledge combined with
accelerated aging to estimate the reliability of optical cables.

Reliability falls into two major categories:

—  Mechanical reliability (will the fibre break over the cable lifetime)

—  Optical reliability (will optical transmission be maintained over the cable
lifetime)

It 1s hard to separate optical fibre reliability from optical cable reliability as the two
are intimately related, but in this Supplement we will focus primarily on the fibre
attributes and how they relate to cabled optical fibre.

- (N ¢ U e R
Il
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Outdoor Optical Cross-Connect Cabinet

optical cross-connect cabinet: The term "optical cross-connect cabinet" refers to a cabinet with an
integrated fibre management system to protect the cross connections of optical fibre cables.

Direct splice modules and
splice-pigtail modules Cable attachment and

terminatic
¢V
{
N

International
Telecommunica tion
Union
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Outdoor Optical Cross-Connect Cabinet

Storage modules

(Winding wheels)

Direct splice
module

Cable attachment
and termination
system

Cabinet
housing
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Bbicokasi 3arpy3ka CMOTPOBBIX YCTPOMCTB Ka0eJIbHOM
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L..404 Field mountable single-mode optical fibre connectors

patch cord: Optical fibre cable with connectors on both ends.

I e IS

Figure — Patch cord

pigtail: Buffered or cabled fibre terminated with a connector on one end.

=

Figure — Pigtail

While no complete international standard is approved at this time, the general trend 1s to colour
code the plastic body connectors to distinguish the PC type from the APC type independently of the
attenuation and return loss performance.

The blue colour is used for the single-mode FMC (PC type).
The green colour 1s used for single-mode FMC (APC type).

As an alternative means, labels may be applied for connector type/class/grade 1dentification, as it is
independent on regional differences in colour code conventions. Especially for metallic body
connectors, this may be a good alternative.

26 £ S Y
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L..404 Field mountable single-mode optical fibre connectors

The operating temperature ranges in which the connector performance should be guaranteed are
from —25°C to +70°C for outdoor applications ("Outdoor Protected environment ") and —10°C to
+60°C for indoor applications ("Controlled environment").

Although an FMC can be installed on any kind of fibre, in this document the performance
requirements for the single-mode FMC are stated for single-mode fibres, having a mode field
diameter in the range from 8.2 um to 9.6 um at 1 310 nm.

Unless otherwise stated in the individual test details, all single mode measurements are done at
room temperature and should be performed at 1 310 nm + 30 nm, 1 550 nm £ 30 nm and 1 625 nm
+ 25 nm.

o
5
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Outside plant and related indoor installation

Need of new Recommendation on
field mountable connector
technologies

>

Diameter 10/14 mm



Outside plant and related indoor installation

o
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HoBble pekomMeHganuu cepuu L

Backfilling Pipes laying Suction Trenching

International
Telecommunication
o Union
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L.108 Optical fibre cable elements for microduct blowing-
installation application

Thin wall tubing

Fibre

Filling compound or dry filling
solution

blowing tool

microduct cable or microduct fibre unit 500m-mircoduct

32




L.108 Optical fibre cable elements for microduct blowing-
installation application

Microduct cable

Microduct cables, often called microcables, may consist of fibres, groupings of
fibres, strength members, water blocking materials, sheaths and other appropriate
materials. Microduct cable construction and performance is described by [IEC
60794-5-10].

Microduct cables typically have fibre counts ranging from 4 to 288 or more, with a
typical outside diameter of 1.5 mm to 10.0 mm or even larger diameters. The units
within may consist of single fibres, fibre groupings such as tubes, micromodules or
ribbons.

Microduct fibre unit

These units differ from microduct optical fibre cables in that they provide less
protection to the fibres that they contain. Microduct fibre unit construction and
performance is described by [IEC 60794-5-20].

Microducts

The microducts should be able to resist the pressure differences needed during
installation with a blowing technique. They should be circular and uniform in cross-
section throughout their length and the inner surface should have a low friction
coefficient either by the material used (silicone, etc.) or having profiled ribbing. The
inner and outer diameters should be specified.

In all cases, it should be possible to identify each individual microduct throughout
its length. Colour coding or marking are common methods for identification.

Microducts can also be put into the interstices of ducts containing other cables.
33 l\;".:
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Optical Fibre Cables for Direct Surface Application

Opt. Fibe Tension
. ) Jelli member Opt. Fiber
v, Stainless Jelli Jelli'
g Pipe Fiber
Sheath(P Rip Code a ?bem'
Armor Stainless Sheath(PE)
Sheath(P Pipe
Sheath(PE)
11 mm 8 mm 3.5mm
180-200 kg/km 85 kg/km 20 kg/km

Polyethylene Jacket, ®3.6 mm
®11 mm . .
Steel Armor Stainless-Steel Pipe

Optical Fibers

- - - Em—
L -——————

Bend radius
‘_

TP P ' Ball point pen

for size comparison
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Optical Fibre Cables for Direct Surface Application

Polyethylene Jacket

Waterblocking Tape

Central Core Tube
Polymeric
Wire Strength Member

Corrugated Coated Steel
or

Ripcord Stairless Steel

Fibre bundle, Ribbon core, etc.
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L.207 Passive node elements with automated ID tag
detection

Scope

This Recommendation addresses the general features, characterization and
performance requirements for passive node elements with ID tag detection which
supports automatic information collection on fibre connectivity. This
Recommendation focuses on both indoor and outside plant deployment conditions
and includes the following:

- Functional requirements
- Automated ID tag detection performance requirements

- Mechanical and electrical/optical interface requirements

o
{ %)
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Construction of optical/metallic hybrid cables

Symmetrical pair

Powerunit
Filler

Central strength
memhber

stripping

Optical fibre Wrapping

unit
Aluminum tape
Jacket Outersheath
(if needed)
_ Sub-unit
Copperunit

/(@) Jacket of sub-unit
\S55

/(@) @ &
o) C)=e

Optical fibre Outersheath
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Modular Technology /Plug-N-Play / Fixed Wireless

;4
LT

U

Iinternational
Telecommunication
Union

Committed to connecting the world



FTTA/C-RAN Overview

C-RAN : Centralized Radio Access Network
IP/MPLS

. network :
» Hundreds of Remote Radio Heads (RRH) e
connect to a centralized BBU pool Qb R

» Upto15km . g -
S 7
D-RoF <, (A
a0
i"RRH 'E-‘f’c'@
i ¥ Optical b o
i JyURAH distribution
: network
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~ What should you be looking for?

Mobile
Active equipmen
backhaul e Low power

&
N s, o
) ’a;:;$ : =Anienna
Y i SFP

Ny

Bad splice

Flber CUt ﬁ) %unction box

Macrobend Dirty connectors
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3anH3HeHI/IH B OIITUYCCKHUX COCANHUTCI/IAX

Clean

— One of the most common problem found in FTTA and C-
RAN installations

— Create communication issues such as bit errors or even
complete optical loss of signal

— Could require a repeat truck roll with a cell tower crew

— Fiber Inspection probe should be used to inspect
the fiber tip

Dry residue Qil from hand
— Power meter will help detect excess loss '

— OTDR /iOLM will detect the exact location of issue

43




L.315 Water detection in underground closures/cabinets for
the maintenance of optical fibre cable networks

N

=
2
3 ii) RL type
§5)
~
1) IL type
‘ - Closure/cabinet Distance
OTDR function ' \:\’,///L/’/ :
Monitoring and testing system Water sensors
[ITU-T L.302/L.40] <
Minimum installation distance
Fibre
T // \‘ —
e _ N
7 N
T Bending guide
Bending gude
. Water absorbent
Water abzorbent
44
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Functional requirements of water sensor

Type IL RL
Operational temperature (NOTE 0° Cto60° C

1)

Threshold (NOTE 2) >2 dB > 25dB
Response time (NOTE 3) < 24 hours

Hold after detection (NOTE 4) Latching

NOTE 1 — Water with contamination may not freeze exactly at 0 C. Lower
operational temperature 1s possible.

NOTE 2 — For wavelengths of 1550 nm == 20 nm.

NOTE 3 — Time taken to reach the threshold value after sufficient amount of water
surrounds the sensor.

NOTE 4 — Function that maintains the state over thresholds after detection. The hold
time should be determined by operator’s maintenance policy.

uuuuu
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Optical fibre maintenance criteria for access networks depending on
topologies of access networks

a) Single-stage configuration 15t stage
E Branch fibre

/ | onu
Trunk fibre n ONU

OLT \ -
. | 1l
Test access device \ T 1| ONU
Other reflection

OTDR

) ) 1%t stage 204 gtage
b) Multi-stage configuration

Branch fibre I
1T

ONU

Branch fibre

Trunk fibre \

i ONU

III ONU |

OLT
@est access device ittt
==

:
OTDR !
: ”I ONU | q Splitter
: | H I ONU | I OTDR reflecting device
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Network configurations for in-service testing with OTDR reflecting devices
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HoBbi¢ HApaBJICHUA CTAHAAPTU3ALNU

Draft new Recommmendation I'TU-T L.osp

Optical fibre cables for general outdoor application in buried, duct, and
lashed/connected aerial cable plant
Recommendation ITU-T L.osp coordinates with the cable ITU-T

Recommendations L..100, LL..101, and LL.102. It defines a cable, which may be used
in all of the application spaces of these Recommendations—general buried plant,
underground plant in ducts, and aerial plant where the cable is lashed or connected
to a messenger wire.

Draft new Recommmendation I'TU-T L.fdb

Requirements for passive optical nodes:
Fibre distribution boxes

Recommendation ITU-T L.fdb refers to fibre distribution boxes (FDB) deployed as
passive optical nodes in indoor or outdoor environments. It deals with the box
housing, fibre management system, cable attachment and termination system, and
specifies the mechanical and environmental characteristics as well.

Draft new Recommmendation I'TU-T L.oha

Optical fibre cables for in-home applications
This Recommendation aims to provide the requirements of optical fibre cables for
in-home applications. Compared to requirements of optical fibre cables in tradition:
“indoor” applications, the requirements of cables in ‘“in-home”> applications have
their own specialized characteristics. This new recommendation describes
characteristics, cable construction and test methods of optical fibres and cables for
in-home applications.

'\- D
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L.59 Optical fibre cables for indoor applications

5.2

5.2.1
5.2.2
523
5.2.4
5.2.5
5.2.6
5.2.7
5.2.8

Characteristics of optical fibres and cables ... . e 3
5.1 Optical fibre CharacCteriStlC S (.ot t ittt et ettt et eeae e ceaaaaaaaas 3
5.2 Mechanical CharaCteriStICS o oin ittt ettt et e e e e a e e e eeaeacaaeaaaeanaaaananann 4
5.3 Environmental CONAIitiOn S .. .ottt ettt ettt ee e e e cea e e aaaea s 5
5.4 D B S = T < 7 Y 6
(@F-10] EST ool a 11 1 ot B Tey i Lo 5 o U 6
6.1 ) S5 1o ST eTo Y= T 5 5o 1 =4 S 6
6.2 [@F=1o ] ESTRSY 1S5 5 0 X< o 1 o 7
6.3 NS 8 TS T o 1 8
6.4 Identification Of Cabl e . ..o ettt ate e cee e aaaaaaan 8
1 IS TSR 5 o o =1 o W X' = 8
7.1 Test methods for cable element. .. .o ittt ceaeaeaaceaaaaanas 8
7.2 Test methods for mechanical characteristics ofthe cable ........ ... ... ... .... 9
7.3 Test methods for environmental characteriSticCs ... . ittt i 11
Test methods for fire safety 11

Mechanical characteristics
Tensile strength

Bending

Crush

Bending under tension (flexing)
Torsion

Impact

Kink

Repeated bending

3.1 mm
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This Recommendatlon aims to pr0v1de the requlrements of optlcal ﬁbre cables for in- home appllmmnﬁpgmd

! of @ bre cab raditia “indoor” applicatig s-of-edbles inzt'in-hofe’>—
applications have their own specialized characteristics. This new recommendation describes characteristics, cable
construction and test methods of optical fibres and cables for in-home applications.
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HoBble TUNbI Kabeneun

Spider Web Ribbon & Wrapping Tube Cables

Mbil obbeguHunM nyywee ot kabenel co ceobogHoW YENAOAEOW W C NEHTOYHBIM
BOMOKHOM W A003BMNKM EULE NMPUBAEKATENBHbBIX XAPAKTEPWUCTHH.

Kabenb co cBobogHon NeHTOUHBIE KaBem Kabfenb c nayruHoobpasHon
YHA3OKOH NEHTOH

CeobogHblie 0gWHOYHbIE HonokHa B neHTe MayTuHooOpasHoe BONOKHOD
BONCKHa

Jlerko cEepHyTE

.

CnoxHan MpocTas MHOroBONCOKOHHEA MpocCTas MHOTOEMNOKOHHERA
MHOTOBONDKOHHAA CBapka cEapka CEAapKa

Henb3A CEEPHYTH Nerko cBepHyYTE

JanonHeH rmgpofobom JanonHeHd rmgpofobom AGCONKTHD CyXon
51
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SpiderWeb Ribbon Design and Functionality

Intermittent Bonds
Between Fibers

12-Fiber B Optional Striping on Ribbon for
Individual Fiber Identification

SpiderWeb Ribbon

Intermittent Bonds Allow for
Flexibility and Bunching|

52 = International
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Crpykrypa Wrapping Tube Cable

ADCOpOHpPYHIWIHE HWTH
MNayTHHoobpa3zHanAnedTa

- T
S 5 _--_'_"'_'—t-..______:j.

BoooHenpodHLaemans nneHEa

Mogyne ana obepruiEaHua

My4oK K2 BONOKOH,
chopMHpOBAHHEIA

C MOMOLWLERDY MEHTEI

anA cGopeM Hapys+Har
obonouks

[noAusTHAEH)

Spider Web Ribbon c CunoeoH anemenT (Crewno FRP)
KOABUEELIMH METEaRH
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Buffer Tube High Density Cable: Traditional versus New

New 200um Micro Cable
versus Traditional Loose Tube

T

Comeentional
144-f
Loose Tube

* Construction

v" Glass remains the same (125 microns)

v’ Telcordia GR-20 and IEC 60794-5-10 compliant

v" Dry-blocked core made up of six buffer tubes
SZ-stranded around central strength member

v' Kink-resistant gel-filled buffer tubes contain
multiple 12-fiber sets of color-coded fibers.

v' Fibers are arranged in 12-fiber sets with each
being identified by dual color-coded binder
threads

288-F with 200pwm Sh
8.0mm {0.0.) in
10 mm (I.D.) micro-duct 1
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SDM: Transmission media
Degrees of freedom:
(. Core count )
 Mode count
« Cladding diameter
« Core layout

« Refractive-index profile
— Graded-index
— Step-index

\_ — Trench-assisted Yy,

LPy;

Parameters affecting
transmission performance:

4 )

= |nter-core crosstalk

" |nter-mode crosstalk

= Differential mode group
delay (DMGD)

=  Bend loss
= Nonlinearity

\_" Process variability J
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