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Azure 
Region B 

Microsoft 
WAN Backbone  

Azure 
Region A 

Azure Service Azure Service 

Azure End-Point Azure End-Point 

•  Services traverse the Microsoft WAN 
•  WAN experiencing exponential ‘organic’ growth as cloud adoption accelerates 
•  Trans-oceanic capacity needs a creative solution 
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Hibernia & AEC 
cables 

Marea 
“Open” 
Cable 

NCP 

Marea is a great example of ownership benefits.   
Open cable, unique route, directly to our datacenters (i.e. got exactly what we needed)   
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Cable and Powering 

Fibers 

Power 

Insulation 

Armoring 
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Repeaters 
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Reliability 

“Sharks are trying to eat the 
internet!” #2 most interesting fact according 
to mentalfloss.com 
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Problem Statement 
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SLTE 
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Modulation Capacity (today’s view 2017) 
QPSK 12 Tb/s  

[~30Gbaud @ 37.5 GHz spacing] 
 

8QAM 18 Tb/s 
[~30Gbaud @ 37.5 GHz spacing] 

 
16QAM 24 Tb/s 

[~30Gbaud @ 37.5 GHz spacing] 

 
Regional 

Trans-Atlantic 

Trans-Pacific & LatAm 
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Options for SLTE + Cable 

Turnkey end-to-end solution 
 
 

 
Upside: Easy 
 
Downside: locked into 1 vendor, 
limited to their equipment 
Over 25 year lifetime, generally 
not a good idea.   

Closed Systems 
Initial build is Turnkey 
Subsequent upgrades are open to 
other dry plant suppliers 
 
Upside: Potential for better 
capacity at lower cost per bit 
 
Downside: Long upgrade cycles.  
Lack of data on wetplant requires 
field trials and rolling lab 

Upgradeable 
Systems 

OLS like attributes 
Any third party solution for day 
one deployment 
Open, programable hardware 
•  Vendor agnostic API (REST) 
•  Simple CLI 
•  UDP based alert/alarm 
 
Upside: Best upgrade costs.  
Fast upgrade cycle.  Flexible over 
25 years. 
 
Downside: Most up-front work 
 
 

Open Cable 
Systems 
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Upgradable System Concept 
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Upgradable System – Upgrade Cycle 
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Open Undersea Cable 
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Specification Table Name
Segment
Landing Sites A B
Length x,xxx km
Quantity of Channels at Full Loading carriers

Average Worst Case

1. System Specification
1.1  Power [dBm/carrier] at full loading
1.2  Slope of Tilt [dB/THz]
1.3 Gain Deviation from tilt [dB]
1.4  Equalized OSNR [dB/0.1nm] across the 
Passband  at full loading
1.5  Span Length [km]
1.6  Span Loss [dB]
1.7  Passband Start/Stop [THz]
1.8  Average DGD across the Passband [ps]
1.9  mean PDL [dB]
1.10  Total accumulated Chromatic Dispersion 
[ps/nm] at 1550nm

2. Repeater Specification
2.1  Repeater Total Output Power [dBm]
2.2  Average Repeater Noise Figure across 
Passband[dB]
2.3  In-band monitoring channel(s) [THz]
2.4  In-band monitoring channel width [GHz]

3. Fiber Specification
3.1  Fiber Effective Area [um^2]
3.2  Fiber Chromatic Dispersion [ps/nm/km]
3.3  Fiber Attenuation [dB/km]
3.4  Fiber Dispersion Slope [ps/nm^2/km]

4. Repair Guidance
4.1  Deep Water [km]
4.2  Deep Water Repairs [Total Quantity]
4.3  Shallow Water [km]
4.4  Shallow Water Repairs [Total Quantity]
4.5 OSNR alloation for Repairs [dB/0.1 nm]
4.6 Power Tilt allocation for Repairs [dB]

Start-of-Life [SOL]

Example Cable
Example Segment

Flat launch at TOP limited Power per carrier

•  Performance Acceptance and lifetime SLA 
monitoring defined on line system characteristics 
•  Most notably OSNR, Power, Tilt, Gain Deviation 
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End-to-End Design, “Packet switched CLS” 
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Alignment with Terrestrial Open Line Systems 
 

TRX 
TRX 

TRX 
TRX 
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Port Allocation in Cloud Network 
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Marea Cable 

Diverse from typical TA cables 
>6000km Virginia (Datacenters) to Spain 
19.5 dBm TOP 
Extended C-band (4.5 THz) 
150um^2 fiber 
16-QAM capable (~20 dB OSNR @ >100 channels) 

“Open cable” 

“Enhanced LMS” monitoring and alarming on Power, Tilt, & OSNR 
Packet Switch Capable CLS & Backhaul 
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Thank you! 
 


