
  

Network deployments 
for universal connectivity: 
new generation access

● New generation: New age, sharing similar ideas, 
problems, attitudes
– Tension: right to participate, vs barriers and 

the queue of the unconnected
– Decentralization: my WiFi AP, my community, 

vs their service
– Technology gen: faster, cheaper?, simpler?
– New forms?
– Documenting as best current practices (BCP)

● Leandro Navarro, UPC, leandro.navarro@upc.edu



  

G: 1000 M, Generation

● We are 7.5 Giga-humans …
● Wireless tech generations: 

– 0.0002+ Gbps: (few Mbps)→ 3G
– 0.450 Gbps: IEEE 802.11n→ WiFi 4
– 0.1-1 Gbps: IMT-A LTE mobile 4G
– 1 Gbps: IEEE 802.11ac → WiFi 5
– 1-10 Gbps: 3GPP 5 → mobile 5G
– 10 Gpbs: IEEE 802.11ad,ax → WiFi 6
– 100 Gbps?: IEEE 802.11ay?→ 7G

Radio tech:
OFDMA, 
MIMO, 
smart antenna, 
femtocells,
new radio

Mobility in
IEEE 802.11:
s: mesh, 
r: roaming, 
k: management, 
v: config

Generation terminology
adopted by mobile and 
Wi-Fi Alliance

http://techblog.comsoc.org/2018/06/15/ieee-802-11ay-1st-real-standard-for-broadband-wireless-access-bwa-via-mmwave/


  

3G, 4G, 5G community networks
http://dsg.ac.upc.edu/qmpsu



  

Business/organizational models

● Operator model: centralized authority, uniform, corp

– Fixed or mobile network operator: own or shared 
infra, licensed spectrum

● Community model: distributed, crowdsourced

– Community networks: regional mesh or p2p, shared 
infra, unlicensed spectrum

– Other: Eduroam, Govroam, FON (federated)
● Home-made model: decentralized, individual

– DIY: My own coverage, single-multisite (links, 
mesh), my own infra, unlicensed spectrum

● Under a socio-economic-legal-regulatory env



  

Fibre access?

● Generations?
● Tech: 

– FTTX ...
– 0.05..1..10.. Gbps
– Sharing: mux 

● Models: cost of deployment ...
● Planning, investment, sharing, incentives ...
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Alternative models

● Fibre operators:

– B4RN: Lancashire UK – Rural fibre coop, 5000
– Goufone–guifi.net: Catalonia ES – ...infra sharing
– ECFibre: Vermont US

● Fixed radio operators:

– Many CN around worldwide – Wi-Fi mesh
● Mobile operators:

– Rhizomatica: Oaxaca MX – social licence 20 villages
● Many studies already … (e.g. netCommons.eu)



  

Columns
● Community
● Location (central)
● Financing/investment model
● Governance
● Legal representation
● Infrastructure
● Economic model
● License (Resources)
● Stakeholders
● Regulation

● External Incentives
● Savings over 

commercial model
● Website
● Coverage (area)
● Started (year)
● Scale (homes)
● Existence of Universal 

Service Funds (USF)
● Influence of USF
● USF related links



  

Documented towards a BCP



  



  

BCP on Alternative operators

● A Best Current Practice (BCP): 
– A de facto level of performance in engineering and 

information technology
– More flexible than a standard, since techniques and 

tools are continually evolving
– Carry the endorsement (tech approval) of the Internet 

Engineering Steering Group (IESG) or IRSG? 
● Paired to RFC 7962:

– Alternative Network Deployments: Taxonomy, 
Characterization, Technologies, and Architectures

– Organize, summarize, reference practices +/- 

https://en.wikipedia.org/wiki/Best_current_practice



  

Network deployments 
for universal connectivity: 
new generation access

● Document as best current practices (BCP)

– Alternative … fibre, fixed radio, mobile operators
● Understand mechanisms and environmental factors 

for/against alternative networks → replication
● Makes sense?
● Leandro Navarro, UPC, leandro.navarro@upc.edu
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