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s Orange’s Mobile and fixed accesses customers
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FWA: Fixed Wireless Access

FTTH: Fiber to The Home

xDSL : Digital Subscriber Line

MVNO: Mobile Virtual Network Operator



¥ The right technology to maintain high quality fixed
access

Standard Deployment
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, What's more compared to 4G

Forecast

For 5G backhauling ... but it will happen introduction
very gradually in our

network

Provide more Ethernet flow
to the antenna site

flow :
latency :
1-10 ms

99,999%
Smart city Offer ultra-reliable and low
latency networks




§ [Fiber goes further and further with 5G

Fiber network Co-axial cable

_

&

Legacy backhaul is based on PtP Ethernet (Switch or Router
connected at a dark fiber)
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Fiber goes further and further with 5G

100% Fiber

Fiber network Multiple dark fibers

Antenna

Radio Unit

Multiple Fibers
Base Band Unit




§ [Fiber goes further and further with 5G

N

100% Fiber & 100% Ethernetsmme

Fiber network Multiple dark fibers or other...

Single Bidi fiber 10GEth. \ lte
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Fiber goes further and further with 5G : backhaul

100% Fiber & 100% Ethernetmmme

Multiple dark fibers or other...

N

Fiber access network
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Single Bidi fiber 10GEth. Gateway

Orange Belgium Luxembourg Poland Moldova Romania
Countries (sample)

Fibre backhaul site 88% 59% 70% 58% 49% 100%



§ Fiber goes further and further with 5G : backhaul

100% Fiber & 100% Ethernetsmme

Multiple dark fibers or other...

Fiber access network
typ. reach : 20 km

. ﬂ_ N Digital Unit
Ei[:‘gcal e Central Unit O-R AN
Terminal &—

> ;‘
or
W
Swich/router @_— Ce"
Site

Single Bidi fiber 10GEth. Gateway

Legacy backhaul is based on PtP Ethernet 10GEth with PtPv2 synchronization

feature, in future 25GEth.
Transceiver bidirectional (single fiber):
-10G / 25G / 50GETh : ITU-T G.9806
- 100GEth: initiative launched at ITU / IEEE
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§ Fiber goes further and further with 5G : backhaul

Multiple dark fibers or other...

Fiber access network
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, What's more compared to 5G

Flagship European project Hexa-X defined a set of use cases, gathered
into 5 use case families

Digital World

Fully merged cyber-
physical worlds

Mixed reality co-
design

Robots to cobots

_— Flexible manufacturing
AAAL
gooo

Telepresence Precision healthcare

Immersive sport event

Sensor infrastructure web

Merged reality game/
work

6G loT micro-networks for
smart cities

Infrastructure-less network
extensions and embedded
N networks

Trustworthiness  Inclusion

6G

Local coverage for

. temporary usage
Sustainable posyjiesd

Small coverage, low power
micro-network in networks
for production &
manufacturing

development

Additional

Sustainability Digital Twins for
o : £ ﬁ\ manufacturing

Immersive smart city Automatic public security

evolving use cases

Physical World Human World Digital Twins for . /
R sustainable food ,
€a/ time cont\’O\ production E-health for all
Institutional coverage
* Earth monitor
Autonomous su| pply
chai

Capture values:

 Peak data rates : 100Gbps - 1Tbps

0.1 ms radio latency

 EZ2E very low latency < 1ms

* 10cm precision positionning (eg. synchronisation)
11« Relibility nine or seven « 9s »



& Fiber goes further and further with 5G beyond & 6G : backhaul

Reliability Coordination
100% Fiber & Photonic

MEC server
Central Unit
Digital Unit
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RIC : Radio Intelligefit Controler

FAN controler #¢7) ‘b
P
AN Fiber access

Primary metro network

network (WDM):
OTN, other L '
) ' Optica - & \/

Future backhaul / midhaul / fronthaul trends
are driven by:

- low latency
- high availability \

- coordination RAN & FAN controler
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Conclusion

4 key points for Optical Access
Networks for 5G and Beyond

fixed network migration to
follow mobile requirements

the future of access

/I F5G allows enlighten : 2 F5G goes with the “smooth”

Latency Flbore to BEverywhere and

8 Reliability 4 Everything with more and
Coordination between more photonics
controler
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Join our research team as a post doc !

Open position in Orange Lannion, France on

Future Optical access networks with physical

layer and related SDN works.

Contacts : gael.simon@orange.com ;
fabienne.saliou@orange.com

I hank
YOu.

Q@ u - H2020 ICT-52 5G Project : MARSAL
SGComplete \./ - H2020 ICT-20-2019-2020 : 5G Complete orange

MARSAL
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Nl Latency & Availability

Latency
J; Sensors %

Latency
Chatbots
Video

Latency Cloud-assisted driving
Augmented worker k
Remote training =

Smart Grid

Power grid control
DD
Intellwgent Transportation Systems

Latenc

Remote control vehict S
Autonmous vehicule

Intelligent Transportation Systems

Motlon Control

Factory 4. (machine control)
------- Tactile Internet

N
Factory Automatior Automated Guided Vehicle Tachle Internet | aassas

Factory Automation Motion Control

15



