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Sensingrelated standards in ITU-T SG15

Dec 2023 July 2024 March 2025 Oct 2025 July 2026

G.9730.1 (Dedicated sci. sensing submarine cable sys)
G.9730.2 (Sci monit & reliable telecom submarine cable sys)

G.979 (Charact of monit sys for opt submarine cable sys)
Target consent

G.dfos (DFOS for terrestrial optical transmission systems)
First telecom standard on DFOS Target consent

TR.fsc (Feedforward sensing for opt comm networks)

G.suppl.VHSP (PON for over 50Gb/s per wavelength)
Target agreement
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Types of distributed fibre optic sensing (DFOS)

Backscattering Type A
7\ADFOS
DFOS TXoros
System A AN
PR R
DWDM Txq
Channels A

TX2
Rx:
2 7\‘ 2

|
Rx|
N )\‘n

/

v

Optical fiber
network

v

xniNad / Xn|A|
y

v
3
0
~
(2}
Q
=
)
e
®
o
(92}
o)
=]
@,
3
@
2
Q
=]
o

Feedforward Type

DWDM Txq

Channels -RX1 A \ ﬁ
Txo
)

RXN )\‘n

ver
/erizon IEC-ITU Workshop, 17 Oct 2025

>
N

xnpneq

[ XN
y

\ 4




First telecom standard on DFOS

G.dfos recommendation
Backscattering sensing

System architecture:
« Uni-direction, bi-directional data traffic

« DFOS signal co/counter propagating with
data traffic

Fibre type: G.652, G.654, G.657
Wavelength allocation
Optical interface parameters
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Out-of-band, counter propagating
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Nonlinear interference from DFOS to DWDM signal - test result

G.Dfos testbed setup

32.8 ps signal duration, BPSK code
repetition rate: 1580 Hz
Ppeak = 18.9 dBm

193.4 THz

| Acoustically isolated
chamber

8m 50km  |sm 50:50
o, @ o

Data path VOA

33 GBaud
QPSK, dual-pol. Payg = 8.2dBm Noise
193.5 THz/193.6 THz loading

90:10

~12.46 dBm

XPM dominant nonlinearity induced BER errors in
co-propagating scenario

Figures courtesy of ADTRAN
C-0079, ITU-T SG15 plenary, Mar 2025
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BER results 200 GHz spacing

* Only EDFA of DFOS is 107
switched on
+ ASE noise is multiplexed =~ 1~
at 194.3 THz
E 104
No input signal > EDFA—> & |
Circulator —» to MUX g
1076
* ASE noise at DFOS
wavelength does not 107
impact BER
1078 10

fdata=193.5 THz, DFOS off
fiata=193.5 THz, DFOS on
fdata=193.6 THz, DFOS off
fdata=193.6 THz, DFOS on
faata=193.6 THz, DFOS EDFA only

12 14 16 18 20 22 24
OSNR (dB)




Nonlinear interference from DFOS to DWDM signal - simulation

Simulation setting:

* 40x 400ZR transceivers, 75 GHz
spacing

« DWDM channel under test: 193.6 THz
(center channel)

+ DFOS signal frequency: 193.6 THz +
75GHz

» DFOS probe pulse: 10ns duration,
17dBm peak launch power (typical).
Linewidth of 10 kHz, 1 MHz, 10 MHz

Figures courtesy of HUAWEI
C-0079, ITU-T SG15 plenary, Mar 2025
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XPM from DFOS pulse introduces sharp carrier phase slips on
adjacent co-propagating DWDM channel

Negligible XPM penalty in counter-propagating scenario
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Interface parameter specification (OOB, counter propagation)

Parameter | Unit | Value Parameter | Unit | Value
General information Interface at point DFOS-Rb1
Fibre type - | G.652, G.654, G.657 Max DFOS signal peak power | dBm sba
Allowable sensing distance m sba S-band wide: 1504.5-1517.5
. (197.69-199.40 THz)
Interface at point DFOS-Sb1 S-band narrow: 1508-1514 (198.15—
Max DFOS signal peak power | dBm sba DFOS central wavelength nm | 198.94 THz)
S-band wide: 1504.5-1517.5 L-band: 1614-1617.4 (185.35—
(197.69-199.40 THz) 185.75 THz)
S-band narrow: 1508-1514 (198.15— U-band: >1635 (183.49 THz)
DFOS central wavelength nm | 198.94 THz) Max duration of DFOS signal | <ba
L-band: 1614-1617.4 (185.35— on-time :
185.75 THz) Mean power of DFOS signal dBm sba
) during off-time
ax uration o signa ms sba channel required OSNR in the | dB 0.1
Kj[l_nme e presence of DFOS signal
catl power o Slend dBm sba Max impact to DWDM
during off-time channel sensitivity in the dB 0.1
Max impact to DWDM FDFOS sienal '
channel required OSNR in the | dB 0.1 presence o S1E0a
presence of DFOS signal sba: specified by application
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Interface parameter specification (in-band, counter propagation)

Parameter [ Unit | Value Parameter [ Unit | Value
General information nterface at point DFOS-Rb1
Fibre type - G.652, G.654, G.657 Max DFOS signal peak power dBm sba
. 191.5 for (C
Allowable sensing distance m sba Min DFOS central frequency THz 860 fz ELz
Interface at point DFOS-Sb1 '
Max DFOS central fi TH 196.2 for ()
Max DFOS signal peak power dBm sba ax central frequency z 191.5 for (L)
) 191.5 for (C) +12.5 for 50 GHz grid
Min DFOS central fi TH Max DF tral i H
n central frequency z 186.0 for (L) ax DFOS spectral excursion GHz 125.0 for 100 GHz grid
196.2 for (C) . . .
Max DFOS central frequency THz 191.5 for (L) Max duration of DFOS signal on-time | ms sba
.5 for - .

12,5 for 50 GHz erid Mean power of DFOS signal during dBm sba
Max DFOS spectral excursion GHz > o z grl' off-time

+25.0 for 100 GHz grid Max impact to DWDM channel
Max duration of DFOS signal on-time ms sba required OSNR in the presence of dB 0.1
Mean power of DFOS signal durin DFOS signal
off- tinfe & £ dBm sba Max impact to DWDM channel
Max impact to DWDM channel sensitivity in the presence of DFOS dB 0.1
required OSNR in the presence of dB 0.1 signal
DFOS signal
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sba: specified by application




Out-of-band

G.dfos recommendation
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G.suppl.VHSP

Applying fibre sensing in PON

Use cases:

» Deployed PON infrastructure OAM
« Sensing as a Service (SaaS)
Requirements:

* In-service VHSP compliant ODN
* No interference to service traffic
» Localization accuracy
Technology analysis:

» Backscattering type sensing

« IMDD: DSP or polarization-based
« Coherent: polarization-based
Additional challenges:

» Splitter port differentiation

» ODN power splitter insertion loss
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Back-scattering type sensing
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Closing remarks

1

3
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ITU-T SG15 is leading telecom network sensing, incl. DFOS, standards
development activities

Submarine network (Q8/15)

« @979 G.9730.1, G.9730.2: specify sensing functions & architectures for submarine cable
systems to transport scientific sensing data

Terrestrial network (Q6/15)
« (@G.dfos: the first telecom DFOS Recommendation for terrestrial optical systems
« TR fsc: feedforward sensing technology study

Access network (Q2/15)
*  @G.suppl.VHSP: study DFOS for PON in access networks

Continue technology analysis and standards development in SG15
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