20137153132 A3 {11 00 0 B0 O 0O

<

W

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

17 October 2013 (17.10.2013)

WIPOIPCT

(10) International Publication Number

WO 2013/153132 A3

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

31

International Patent Classification:
H04B 10/071 (2013.01) GOIM 11/00 (2006.01)

International Application Number:
PCT/EP2013/057518

International Filing Date:
10 April 2013 (10.04.2013)

Filing Language: English
Publication Language: English
Priority Data:

P201230554 13 April 2012 (13.04.2012) ES

Applicant: TELEFONICA, S.A [ES/ES]; Telefonica,
S.A., Gran Via, 28, E-28013 Madrid (ES).

Inventor: Montalvo, Julio; Telefénica, S.A., Gran Via,
28, E-28013 Madrid (ES).

Agent: GONZALEZ - ALBERTO, Natalia; Garrigues IP,
S.L.P, Hermosilla, 3, E-28001 Madrid (ES).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,

(84)

HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,
T™M, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
M, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Published:

(88)

with international search report (Art. 21(3))

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

Date of publication of the international search report:
28 November 2013

(54) Title: A SYSTEM FOR PHYSICAL LAYER SUPERVISION IN OPTICAL NETWORKS BASED ON TUNEABLE OTDR,
AN HYBRID OPTICAL SWITCH AND A FOCS

| wom

PON
OLTs

Figure 2

Metro/core,
Dark fibres

FIBRE
OUTSIDE
PLANT

(57) Abstract: A system for physical layer supervision in optical networks based on tuneable OTDR, an hybrid optical switch and a
FOCS. The system comprising: - a light source arranged to inject a monitoring light signal using a plurality of different wavelengths
together with at least one data light signal at an input of an optical network or a dark fibre to circulate there through; - a plurality of
optical filters provided at different points of said optical network in case of in-line PON monitoring to receive said monitoring light
signal and filtering at least part thereof, in the form of respective reflected light signals; - light detecting means arranged to receive
said respective reflected light signals from said optical network or said dark fibre; and - analysis means connected to said light de-
tecting means to analyse said received reflected light signals to perform a physical layer monitoring of the optical network; the sys -
tem further comprises: - a fibre optic cross-connection system, or FOCS, between said light source and said optical network or said
dark fibre and comprising at least one hybrid optical switch to deliver said light signal to a desired optical network or to a dark fibre,
depending on said plurality of diftferent wavelengths. The hybrid optical switch, for tibre switching a light source injecting a monit -
oring light signal using a plurality of different wavelengths

[Continued on next page]
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comprising at least one passive optical wavelength multiplexer-demultiplexer to deliver said light signal to another of said hybrid
optical switch or to a desired optical network or to a dark fibre, depending on said plurality of ditferent wavelengths. The fibre op -
tic cross connection system, or FOCS, comprising at least one hybrid optical switch to deliver a light signal to at least one desired
optical network or dark tibre, depending on a plurality of different wavelengths.
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