
1 © 2018 Nokia 

Broadband Anyhaul

June 12, 2018
Jørn Jenssen, Nokia

Nokia proprietary 



2 © Nokia 2018

New services and industry segments drive mobile layer innovations

Expanding Use Cases on the Path to 5G

Ultra Reliable Low Latency 
Communications ‘Instant Action’

Massive Machine Type 
Communication ‘For Everything’

Enhanced Mobile Broadband 
‘Unlimited Experience’

Drive mobile layer innovations 
on the path to 5G

• Data rates
• Capacity
• Reliability

• Low latency
• Device density
• Cost
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5G Split Radio Base-Station architecture

CU DU RU UENC

gNodeB

New Radio

F1

NC : 5G New Core (virtualized)
CU : Central Unit (may be virtualized)
DU : Distributed Unit
RU : Radio Unit
UE : User Equipment

CIPRI
eCPRIbackhaul

• “gNodeB” base station is decomposed into CU, DU and RU

Peak Data Rate
(Air-interface)

1

Fronthaul
(CPRI)
x 15

(eCPRI)
X 5

Midhaul
(F1)
x 1,2

Backhaul
x 1

(IPSec) x1,2
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Throughput / Capacity aspects

How dense can you go?

400 MHz 3 GHz 30 GHz10 GHz 90 GHz6 GHz

cmWave mmWave

Carrier BW n * n * 100 MHz 1-2GHz

Cell size

Different characteristics, licensing, sharing  and usage schemes

higher capacity and massive throughput  continuous coverage, high mobility and reliability 

cmWave
dense urban and small 
cells

mmWave
extreme mobile 
broadband

< 6GHz
wide area

~225m ~80m ~55mInter Cell Distance

Density 20/km2 150/km2 300/km2

~140m

50/km2

Comparable FTTH 

urban density  :  

2000/km2
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Running mobile anyhaul on top of FTTH networks

Leverage FTTH’s existing 
footprint for radio cell 

densification

Reach

It’s a huge leap for MNO but a small step for 

FTTH

Faster network monetization. 
Lowest cost to connect radio 

cells

Economics
Unparalleled scalability to add 
PON evolutions on the same 

fiber plant

Scale

>50% savings vs dedicated 
networks

10G PON, TWDM PON and 25G 
PON

FTTH is 10x more dense 
than 5G
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Passive Optical Network (PON)

IP/Ethernet

STB / TV

PC

Black/SIP

phone

Passive 

Optical 

Splitter
Optical Line 

Termination

(OLT)

Optical 

Network 

Termination

(ONT)

…

GPON: 2,5/1,2 Gbps asymmetrical data rate

XGS-PON: 10/10 Gbps symmetrical data rate

Multiple wavelengths co-exist on same PON
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FTTH/PON for mobile transport

Enterprises FTTBiz

(business services)

Mobile FTTCell

(Mobile services)

Residential FTTH

(TriplePlay services)

Connecting radio cells to existing Passive Optical Networks (PON) at the lowest TCO

FTTH networks are in close proximity to areas where mobile demands are the greatest

Eliminate the need for parallel and dedicated 
networks for mobile transport.
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Edge Cloud-RAN  architectures – future > 2020
Cell site premises

Mast mount Outdoor mount Indoor temp

Central Office Multi Access Edge Cloud 

<20km <300km
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PON-based Mobile transport requirements
toward 5G readiness

Time syncAvailabilityThroughput Low latency

• 5G Symmetrical 10Gb/s 
Midhaul bitrates with XGS-
PON. Higer rates for 
Fronthaul being developed

• PON Type-B 
protection meets the 
targets

• Hierarchical QoS for 
back- and mid- haul 
solutions

• 5G : packet based 
fronthaul

• 5G : Frequency and time sync 
supported in PON

5G readiness
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Running mobile transport       

on top of fixed access 

networks

Nokia Broadband Anyhaul 

• Accelerate 5G deployments

• Intelligently monetize and 

operationalize operator networks

• Combine fixed and wireless assets

• Crucial to the 5G business case
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