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We are highly dependent on connectivity



Networks tend to break



Single point of failure the North (City of Akureyri)

https://www.ruv.is/frettir/innlent/2024-10-16-netid-simarnir-og-tetra-stodvarnar-tengdust-oll-sama-varaaflinu-424853



How do we define robust and resilient networks ?

• The project defines or operationalizes 
something we call resilient and robust 
networks

• We present measurable goals and targets 
for resilient networks

• This project is in the field of „transport 
networking" and how access or 
distribution networks are connected in a 
reliable and robust way to the transport 
networks.

• A wholistic view where we review all major 
communications networks in the country and 
evaluate to what extent they can improve or 
back up each other

• A national view where we measure reliability 
of end-users services, in homes and 
business premises. The scope is public 
Telecom services

• The assumption is that secure and reliable 
transport networks lead to secure 
connections of access or distribution 
networks, both wired and wireless.



Main Goals : resilient and reliable networks

1 )  Build more reliability and greater resilience in transmission networks (trunk)
• To secure physical separation between different fibers between towns and cities
• Minimum two transport POP's in larger communities to prevent single point of failure in a single transport POP
• To ensure internal multiple redundancy in each active  transport network
• To increase the number of nationwide autonomous transmission networks

2 )  Mobile and FTTH/B providers use several autonomous transmission networks (backhaul)
• This target enhances the utilization of several transport networks in every community. This can prevent a total 

outage in a certain town/city due to a failure of one or more transport network/s.

3)  At least 2 independent broadband connections to households and business premises
• With a focus on putting requirements on service providers to offer seamless network failover service between 

those independent connections.

4) High capacity and resilient International connections to several countries to and from many 
regions within the country

• A minimum of 4 International or submarine cables should connect Iceland to ensure redundancy and minimize 
the risk of a total outage on the Internet

• Use satellite connections for connecting critical infrastructure entities in catastrophic situation and for restoration 
purposes for minimum household and businesses communications needs.



Population classification of populated areas

• The project measures the status of urban 
places

• Villages/towns/cities in Iceland are in total 96.

• In 2023 the number of urban places with more 
than 200 inhabitants were 63

• We have categorized these into 3 sizes. 
villages, towns and cities.



Policy on reliable and robust networks

Iceland´s 63 urban areas



Classification by population

Category Description Number of inhab. Population ratio Town ratio

A Villages and small Towns 200 til 2.000 inhab. 12% 79% (fj=50)

B Larger towns 2.000 til 20 þús. Inhab. 7 % 11% (fj=7)

C Cities 20 þús+ inhab. 82 % 10% (fj=6)

Densely populated areas, 3 types



1. Section / Goal

„Goals about robust and resilient transport networks“

Project span 10 years (2024 – 2034)



Target 1A, Separated transmission paths

Several physically separated fiber paths for transmission 

networks to densely populated areas.

Category Description Size category Number of paths

A Villages and small towns 200 til 2.000 inhab. 2

B Larger towns 2.000 til 20 þús. Inhab. 3

C Cities 20 þús+ inhab. 4

The target will ensure that communication to and between densely populated areas is maintained 

if one or more simultaneous transmission breaches occur, or in the event of the loss of one 

transmission hub.



Target 1B, Number of POPs

In larger towns and cities transmission networks should terminate in at 

least two physically separated transmission hubs.

This target can prevent single point of failure incident in larger communities around the country.

Category Description Size category Number of POPs

A Villages and small towns 200 til 2.000 Inhab. 1

B Larger towns 2.000 til 20 þús. Inhab. 2

C Cities 20 þús+ Inhab. 2



Example of a densely populated area, type A
200-2000 inhabitants. I.e. villages and small towns

Transport  network
# I (fiberoptic)

Transport POP
# 1

Mobile networks B and C



Example of a densely populated area, type B og C
2.000 to 20.000 inhabitants. I.e. larger towns and cities

Mobile network B og C

Mobile network A

Transport POP
# 1

Transport 
POP #

Transport  network
# I (fiberoptic)

Transport  network
# II (fiberoptic)



Example of different transport routes/fibers that 
are geographically speratated, dependent of 

densiity catergory along with 
geographical separation of POPs



Target 1C, Well-developed redundancy

Each active transmission network has well-developed 

internal redundancy.

The target will ensure that, in the event of one or more simultaneous transmission breaches in their 

respective networks, the transmission services of each provider can be maintained to all densely

populated areas around the country.

Category Description Size category Number of routes

A Villages and small towns 200 til 2.000 inhab. 2

B Larger towns 2.000 til 20 þús. Inhab. 3

C Cities 20 þús+ inhab. 3

1



Example of two active transport networks and internal redundancy

Flutningsnet A
Flutningsnet B

Active transport  network # I

Active transport  network # II



Target 1D, to maintain several autonomous 
transmission networks

That in Iceland there will be operated minimum 2 or 3 

independent nationwide active transmission networks.

The target will ensure that users (distribution system operators or buyers of transport bandwidth) in 

different locations in the country have the opportunity to choose from several autonomous 

nationwide networks. 

On top of that this target ensure that if one transmission network fails, there is always another 

network that connects a certain community and secure uptime for the people living in that area.

Category Description Size category Number of 
networks

A Villages and small towns 200 til 2.000 Inhab. 2

B Larger town 2.000 til 20 þús. Inhab. 2

C Cities 20 þús+ Inhab. 3



Target of number of autonomous transmission networks that offer 
service in every size category.

20.000+ inhabitants
Cities

200.- til 20.000 Inhabitants
Villages, smaller and larger 
towns

Transm. 
Network

A

Transm. 
Network

B

Transm. 
Network

C



2. Section / Goal

„Goals about robust and resilient 

Access/Distribution Networks“

Project span 10 years (2024 – 2034)



Target 2A, Robust and resilient Access networks

Fixed access networks (e.g. FTTH/B) use at least 2 or 3 

autonomous transmission networks.

This target will prevent that in the case of a outage in one access network in a particular geographical 

area, that is caused by a failure of transport network, that there will be a failure in another access 

networks in that same period of time.



Target 2B, Robust and resilient Mobile networks

That Mobile broadband networks in total use at least 2 or 3 

autonomous transmission networks.

This target will prevent that in the case of a outage in one mobile network in a particular geographical 

area, that is cause by a failure of transport network, that there will be a failure in another mobile

networks in that same period of time.



Example, 3 independent transmission networks and how they ensure 
resilient upstream connections for the access systems and secure the endusers 

services in particular towns or cities.

Transport 
POP
# 1

Transport 
POP
# 2

Active transport  network A 

Active transport  network B 

Passive transport  network
# I (fiberoptic)

Passive Transport  network
# II (fiberoptic)

Active transport  network C 

Mobile network B og C

Mobile network A

FTTH/FTTB network B

FTTH/FTTB network A



3. Section / Goal

„Multiple Independent broadband connections

                  for households and businesses“

Project span 10 years (2024 – 2034)



Target 3, Households and businesses have access to at 
least two independent broadband connections

3A  To ensure that all residents have at least 2 broadband connections

• This target is aiming for that all residents (including homes and businesses) in the 

country should have access at least two independent broadband connections 

irrespective of transport type.

-> Fiber, Copper

-> Mobile Network A, Mobile Network B, Mobile Network C, WIMAX systems, low orbit satellites

-> Point to Point radio Systems

User that require maximum uptime when it comes to network connectivity are in a position to 

buy connection B on top of connection A via other independed broadband connection for 

restoration purposes.



Distributed risk:
Network service to 
endusers businesses 
and homes



4. Section / Goal

“Robust and resilient International                         
connections and Internet service“

Project span 10 years (2024 – 2034)



Target 4, Robust and reliable 
international connections 

4A.  To secure a number of submarine cables and landing stations

• Use a minimum of 4 submarine cables and that landing stations are 

geographically separated.

4B. To secure the reliability of backhauls connections

• To secure reliability when in comes to international connections, all backhauls 

connections should be secured and use at least two different and independent 

transport vendors.

4C. Distribute international traffic between submarine cables
• This target ensure that International traffic is distributed between international cables to 

ensure that if one submarine cable fails the other cables will serve as failover.



The FARICE NETWORK including Scandinavia

https://farice.is/network/#maps



Target 4 Spreading of International traffic

4D. Interconnection places/POPs abroad

• That service providers operate certain number of Interconnections for 

network connectivity and Internet exchange POPs abroad and those 

interconnections should be geographically separated between regions 

and countries to minimize operation risk (at least 3 within Europe and 1 in 

other continent or total = 4).

4E. Satellite connections as a restoration routes.

• That critical entities will have in all circumstances access to viable and 

secure restoration route via satellite for international connection 

purposes.

• Homes and businesses should have access minimum communications 

services (voice and simple text) via satellite connections for 

restoration purposes.



Distributed risk:
Network service to end 
user´s businesses 
and homes



5. Measurements

Example of presentation of targets

Project span 10 years (2024 – 2034)



Draft of measureable targets(june 2024)

This is an example.
Base rate measurements have not been executed at this point of time.



Resiliant and robust networks
Strategy, goals and measurable targets for the next decade


	Slide 1: Resiliant and robust networks in Iceland
	Slide 2
	Slide 3:  Networks tend to break 
	Slide 4:  Single point of failure the North (City of Akureyri) 
	Slide 5:      How do we define robust and resilient networks ?
	Slide 6: Main Goals : resilient and reliable networks
	Slide 7:   Population classification of populated areas
	Slide 8: Policy on reliable and robust networks  Iceland´s 63 urban areas
	Slide 9: Classification by population
	Slide 10:      1. Section / Goal   „Goals about robust and resilient transport networks“
	Slide 11: Target 1A, Separated transmission paths
	Slide 12: Target 1B, Number of POPs
	Slide 13: Example of a densely populated area, type A 200-2000 inhabitants. I.e. villages and small towns 
	Slide 14: Example of a densely populated area, type B og C 2.000 to 20.000 inhabitants. I.e. larger towns and cities 
	Slide 15: Example of different transport routes/fibers that are geographically speratated, dependent of densiity catergory along with geographical separation of POPs
	Slide 16: Target 1C, Well-developed redundancy
	Slide 17
	Slide 18: Target 1D, to maintain several autonomous transmission networks
	Slide 19:                      Target of number of autonomous transmission networks that offer service in every size category.  
	Slide 20: 2. Section / Goal         „Goals about robust and resilient                Access/Distribution Networks“
	Slide 21: Target 2A, Robust and resilient Access networks
	Slide 22: Target 2B, Robust and resilient Mobile networks
	Slide 23:                      Example, 3 independent transmission networks and how they ensure resilient upstream connections for the access systems and secure the endusers services in particular towns or cities.  
	Slide 24:      3. Section / Goal     „Multiple Independent broadband connections                   for households and businesses“
	Slide 25: Target 3, Households and businesses have access to at least two independent broadband connections 
	Slide 26: Distributed risk:  Network service to endusers businesses  and homes 
	Slide 27:      4. Section / Goal   “Robust and resilient International                         connections and Internet service“
	Slide 28: Target 4, Robust and reliable  international connections  
	Slide 29: The FARICE NETWORK including Scandinavia 
	Slide 30: Target 4 Spreading of International traffic
	Slide 31: Distributed risk:  Network service to end user´s businesses  and homes 
	Slide 32: 5. Measurements  Example of presentation of targets
	Slide 33: Draft of measureable targets(june 2024) 
	Slide 34: Resiliant and robust networks

