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IP Architechs the story
IP ArchiTechs is a global network 
engineering and design firm that 
covers a wide spectrum of 
environments. Our expertise 
spans service providers, 
datacenters, and enterprises.

Offices in the US, 
Europe and South America

GLOBAL 6 100+ Active Projects 
1000s of clients across 6 continents
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IPA | What we do?
Here are some typical engagement contexts our clients come to 
us with.

• Network Discovery/Audit – Consultative review of 
observations and findings

• Strategy consultation on network growth cycles. (Bridged -> 
Routed -> Basic Dynamic Routing -> and beyond)

• Systems/Software Integration and Automation
• Network migration planning, simulation, execution.  We can 

take the driver seat and get things done that you otherwise 
don’t have time for.

• Break/Fix Troubleshooting and Incident Response

We’ll work with you to identify the best path forward, 
considering business goals.  We can help strategize, plan, 
configure, and implement.

The operational tempo of our team has us uniquely trained to 
plan and lead executions of network migrations at any size.
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Understanding Separation of Network Functions
ISP Design: Separation of Network Functions

01 What are network functions?

02 Design examples for WISP/FISP and Telco

03 Equipment and budget considerations 
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S1 |Network 
functions 
overview

What are network functions?
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Section 1 | What are network functions?
ISP Design: Separation of Network Functions

01
| Overview
| Border / Core / Aggregation
| NAT and QoE
| Operational Support Functions 
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S1.4 | Aggregation
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S1.7 | Operational Support
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S1.8 | Separated functions overview
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S1.9 | Separate and collapse guidance

Discussion: How far should I separate / how much can I collapse ?

• Different answers for different types of ISPs

• DC ISP – Further collapsed - No last mile, mostly B2B circuits and often without NAT/QoE

• Peering ISP – Further collapsed – Smaller last mile. Primarily B2B circuits, typically without 
NAT/QoE. 

• Last mile ISP – Further separated, lots of middle boxes, shaping, NAT and geographic dispersion 
lends well to separation

• Collapse when practical, separate as needed. 

• Some BNGs offer QoE, CGNAT and Agg/PE functions – this can become one layer but typically at 
a higher cost. 
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S2 | Design 
Examples

Practical examples for different 
types of ISPs
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Section 2 | Design examples 

ISP Design: Separation of Network Functions
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| Startup WISP or FISP
| Established WISP or FISP
| Telco 
| Multiple Data Centers  
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S2.1 | Start-up WISP/FISP
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S2.2 | Established WISP/FISP



EXPERTS IN DESIGNING & BUILDING IPv4/IPv6 NETWORKS
S2.2 | Established WISP/FISP



EXPERTS IN DESIGNING & BUILDING IPv4/IPv6 NETWORKS
S2.2 | Established WISP/FISP
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S2.3 | Telco
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S2.4 | Multiple DCs
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S3 | Equipment Overview of commodity equipment 
and costs
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Section 3 | Equipment and budget 

ISP Design: Separation of Network Functions

03
| Cost exercise for 80G ISP
| MikroTik
| Fiberstore
| IP Infusion + Edge Core / Ufispace
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S3.2 | 100G Switches
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S3.1 | 10G/100G Routers

Discussion: What are my options for 10G/100G routers ?

• The state of 10/100G routers for WISP/FISP and Telco operators

• MikroTik – just released the first of their 100G equipment line. Plenty of 10G options
• Ubiquiti – no current 100G solution and the routing stack is years behind MikroTik. One 

10G router exists. 
• X86 – very practical and affordable option – can use CHR, FRRouting, VyOS, DanOS
• Whitebox – No true “router” exists with a CPU but L3 switches with extended TCAM can 

be used 
• Juniper/Arista/Nokia – Only a handful of choices under $25k - $50k and lead times are 1 

to 2 years long due to the chip shortage. 
• ! Be super careful ! about eBAY & graymarket as compromised/counterfeit network 

devices are now being sold so they can be remotely accessed by hackers for attacks.



EXPERTS IN DESIGNING & BUILDING IPv4/IPv6 NETWORKS
S3.1 | 100G Routers



EXPERTS IN DESIGNING & BUILDING IPv4/IPv6 NETWORKS
S3.1 | 100G Routers



EXPERTS IN DESIGNING & BUILDING IPv4/IPv6 NETWORKS

Discussion: What are my options for 10G/100G L3 switches ?

• The state of 10G/100G L3 switches for WISP operators

• MikroTik – 100G CRS 5xx 4 port 100G – 8 to 16 port count expected
• Ubiquiti – no current 10/100g solution for L3 switching
• FS – Multiple options for (10G x 48, 8 x 100G) and (32 x 100G)
• Whitebox – Multiple options for (10G x 48, 6 x 100G) and (32 x 100G)
• Juniper/Arista/Nokia – Only a handful of choices under $25k - $50k and lead 

times are 1 to 2 years long due to the chip shortage.
• ! Be super careful ! about eBAY & graymarket as compromised devices are now 

being sold.

S3.2 | 100G Switches
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Thank you!
Thank you for joining us today!  This is a large topic with plenty of nuances, if you’d like to brainstorm with us 
your deployment, network architecture, or software ecosystem, do not hesitate to contact us using the 
information below.

We are a full-service networking firm that can help identify areas of improvement, design network architecture, 
as well as plan and execute your migration windows.

IP ArchiTechs
consulting@iparchitechs.com

11757 W Ken Caryl Ave, Littleton, CO, 80127
+1 (855) 645-7684
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