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6G Architecture Landscape 

Optical access solutions to support xHaul
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 The 6G Architecture Landscape – European perspective

Families of 6G uses cases 

Main performance metrics / KPIs
• Accuracy in position and orientation
• Resolution to separate objects / paths
• Latency to support high mobility applications
• Range to provide coverage
• KPIs defined based on use cases
• KPIs put requirements on bandwidth, array sizes, deployments, etc
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The 6G Architecture Landscape – European perspective

6G will consist of many sub-networks: 
A “network of networks”

Many sub-networks

6G must: 
- support L1/L2 mobility
- develop new enhanced multi-connectivity
- develop dynamic spectrum sharing for 5G-6G migration
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 The 6G Architecture Landscape – European perspective
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The 6G Architecture Landscape – 6G FLAGSHIP
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 The 6G Architecture Landscape – European perspective
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6G Architecture Landscape 

Optical access solutions to support xHaul
 - Distributed RAN
 - Centralized RAN
 - Indoor RAN
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Fiber access network
(Mobile Backhaul access)

Multiple dark fibers or other…

Antenna

Radio Unit

Multiple Fibers

Digital Unit
Central Unit

Single Bidi fiber 10GEth.

100% Fiber & 100% Ethernet

eCPRI
O-RAN (7.2x)

OLT

G-PON

XGS-PON

Combo PON

PtP

Swich/Router
or

Optical
Line
Terminal

Cell
Site
Gateway

Backhaul aggregation
(mesh)

Backhaul access (typ. 10 km)
(PtP, option: dual adduction)

Fronthaul (local < 2km)
(N x PtP links]

Now 100Gbit/s 
[bidirectional recently
available with limited reach]

Bidirectional 10Gbit/s N = number of RU interfaces
N x 10 or 25 Gbit/s ≈ 100 Gbit/s

Future 200, 400, 800Gbit/s 
[bidi. not available]

25Gbit/s and 100Gbit/s RU interface = 100 Gbit/s

Aggregation network
(Mobile backhaul aggregation)

Optical access solutions to support xHaul
Distributed RAN
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Fiber access network

Multiple dark fibers or other…

Antenna

Radio Unit

Multiple Fibers

100% Fiber & 100% Ethernet

eCPRI
O-RAN (7.2x)

OLT

G-PON

XGS-PON

Combo PON

PtP

Optical
Line
Terminal

Cluster
Site
Gateway

Backhaul aggregation
(mesh)

Fronthaul access and local (typ. 10 km)
(PtP, WDM)

Now Multiple 100Gbit/s N = number of RU interfaces; P = number of Antenna site
N x P x 10 or 25 Gbit/s ≈ 1 Tbit/s

Future 200, 400, 800Gbit/s 
[bidi. not available]

RU interface = 100 Gbit/s (single fiber, bidirectional?)

Aggregation network

Swich/Router

Digital Unit
Central Unit

Optical access solutions to support xHaul
Centralized RAN

or
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Existing transport solution for outdoor Mobile fronthaul at Orange France

Passive 

Active &
Semi-Active

Fiber-rich
network

To shared
 fiber

Fiber-rich
network

• “0 Watt” solution (passive) is used for niche market of Orange France Centralized RAN (cell site footprint issues)
• Solution integration with RAN vendors Nokia and E///
• Fiber and wavelength allocation are not line rate dependent
• No dedicated transport management
• Existing dark fiber wholesale offers

Optical access solutions to support xHaul
Centralized RAN (cont.)
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Overview of a transport solution for indoor Mobile

• For back- & mid-haul transport: 
no challenges

• For fronthaul transport: 
Private network with the 
adequate dimensioning and 
engineering rule.

Digital Unit
O-DU

Central Unit
O-CU

TNE

DAS 
Master

DAS 
RU

Radiol Unit
O-RU

DAS 
RU

Operator A

Operator B

Operator A

Operator B

FHM

Shared Radio Unit
O-RU

Shared Radio Unit
O-RU

Transport dedicated

Switches
PoE, PTP/syncE, TSN?

Router

Digital Unit
O-DU

Op. A Op. B
Central Unit

O-CU

Operator A

Operator B

5GC

IP/Packet transport network
Fronthaul Packet transport network

Local technical room

vDUvDU

Optical access solutions to support xHaul
Indoor RAN

• DAS: Distributed Antenna System
• TNE: Transport network equipment
• FHM: fronthaul multiplexer
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Scenario

Back&Mid-haul - No transport challenges
- Medium term : slicing 
(coordination between FAN & RAN)

- No transport challenges 
(Central office or Edge node with 
technical room for Data Center 
accommodation*)

- Medium term: slicing

- No transport challenges
- Medium term : slicing 
(coordination between FAN & RAN)

Fronthaul - Local fronthaul
- Multi-source transceivers  
compatibility & interoperability

- Active solution: « Rakuten »
- Passive solution: 0 Watts 
(preferred)

- Evolution of DAS 
(Distributed Antenna 
Systems) to Ethernet (TSN) 
or WDM

O-RU

5GC / EPC

O-DU
O-CU

Distributed RAN

O-RU

5GC / EPC

O-DU
O-CU

Centralized RAN

O-RU
5GC / EPC

O-DU
O-CU

Indoor RAN

O-RU

O-RU

Optical access solutions to support xHaul
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key points for optical access to support 
6G X-haul 

1 3

2 4

To be ready for a mass market 
100Gbit/s PtP bidirectional (single fiber) 
operation with reach up to 60 km

Centralized RAN with extended 
Fronthaul is :
- niche market for Orange, presently
- country wholesale or fiber operation 
dependent

For indoor RAN, traditional transport 
equipment could be reused (synergy 
with Passive Optical LAN and 
FTTRoom)

Challenges for equipment multi-
vendor interoperability and 
combination of several network 
management and data model.
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Thank You
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