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Agenda

What is on-demand networking? 

What did we accomplish together?

What are some potential impacts?

What else could somebody do?
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Lumen Cloud Connect (without on-demand)

DWDM equipment 

cross-connect

Waves Ethernet IP-VPN

DWDM equipment 

cross-connect

1 Gbps,

10 Gbps,

100 Gbps

wavelength

Site BranchHQ Data center BranchHQ Data center

Customer ethernet 

port/access (M-UNIs)
CPE router

Cloud provider NNIs Cloud provider NNIs

Point to point Point to point Point to multi-point

IP-VPN over MPLSEthernet over MPLS
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On-demand networking
Ethernet IP-VPN
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Cost-effective connection in minutes

Secure MPLS backbone

Known network path

Predictable quality

Hourly-based connectivity

Hosted connections

Customer sites

Advantages of

private network

connectivity

Fixed latency

Resiliency

Predetermined failure restoration

Class of service

Cloud service providers

Venues

Data centers

Conference centers
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Lumen Dynamic 

Connections and

Global Connectivity

Linking data center and cloud 

environments in real time for a 

fast, secure, and flexible connection. 

160K
fiber-enabled, 

on-net buildings

~30G
connection

speeds

2,200
third-party 

data centers
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On-demand networking for Busch Stadium
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Dynamic Connections Portal

Dynamic Connections is 

available with true pay-as-

you-go hourly or monthly 

pricing – for ultimate 

efficiency and control.

Simple, 

straightforward pricing

Customers can create 

and delete their own 

connections to cloud 

providers in minutes 

using Lumen’s self-

service portal.

Connect in minutes
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AWS Direct Connect Console

Dynamic Connections show 

up as virtual interfaces in 

AWS Console. Accept 

routes and advertise VPC 

routes over the DX 

connection. 

Accept Connection

Your on-premises 

network is now routed 

with the cloud network 

privately.

Ready for Production
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FOX Sports
M O R E  4 K  H D R  P R O D U C T I O N  A N D  D I S T R I B U T I O N  T H A N  A N Y  O T H E R  U S  S P O R T S N E T W O R K

FOX Sports produced over 1,500 live events and 
over 4,000 hours of live programming in 2021

> 500+ college sports

> 250+ soccer events – MLS, Gold Cup, and US National Team

> 200+ horse racing

> 100+ each of MLB, NFL, and NASCAR

> Bowling, boxing, and fishing round out our coverage

> Over 50 hrs of live studio programming per week

We distribute live events online as both PPV and free via 
FOXSports.com, FOXNOW, BTN.com, and the BIG EAST 
DIGITAL NETWORK



© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.

Designing a live sports use case

EVENT
DAYTONA 

500
WORLD SERIES

NFC 

CHAMPIONSHIP

BIG EAST 

CHAMPIONSHIP
PPV BOXING GAME

CAMERAS 64 61 39 28 21 8

REPLAY 78 82 68 70 38 12

CREW 390 325 270 114 78 28

ITEMS OF NOTE
20+ robotic 

cameras

Crew works 

28+ days 

straight, 

averaging 

14 hrs per day

Crew will have 

worked the last 

18 weekends 

together

Show is built 

and ready to go 

in less than 

12 hrs

All 

distributed 

from site

Start to 

finish in 

10 hrs
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A cloud reality

A U D I O  M I X E R

W E S T P O R T ,  C T

R E P L A Y

W E S T  M I L F O R D ,  N J

T E C H N I C A L  D I R .

R A L E I G H ,  N C

G R A P H I C S

L O S  A N G E L E S ,  C A

S C O R E B U G

A W S  E A S T

B U S C H  S T A D I U M
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The Lumen Network
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On-Prem 10RU Case

Stadium

JXS Encode x12 Appear

JXS Encode x6 Evertz

Juniper QFX5100-48s Blue

Juniper QFX5100-48s Red DX1 Red

DX2 Blue

Camera 

x18

UPS+PDU

*Fox Sports uses 5:1 JPEG-XS Compression. At 720p this is 300Mbps per signal.

BNC I/O Panel

Meinberg PTP Clock
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Live Signal Path
AWS Cloud

DX

MediaLive MediaPackage

HLS

MediaConnect

x18

TAG MV

Sienna

NDPE

JPEG-XS via 

2022-7

CDI

HLSCDI

MediaPackage

HLS HLS

MediaLive MediaPackage

HLS HLS

Stadium

NDI x18

Sienna

NDPE

GV AMPP

NDI

PGM
MediaConnect

PGM

AWS 

KitSources x18

Viz Vectar

(SxS MV)

x2

SimplyLive

MediaLive

HOSTED VIF

CDI

Uncompressed

Telos

JPEGXS

DX

CDI

Uncompressed

CDI

Uncompressed

To User Stations

NDI

x8

WebRTC

WebRTC

CDI

CloudFront

GFX

Ventuz & 

VizRT

NDI
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Insert Video Clip
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Insert Video Clip
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Insert Video Clip
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Latency Measure
AWS Cloud

Sienna

NDPE

Stadium

GV AMPP

OB 

Truck

AWS 

Kit

To User Stations

WebRTC

Sienna

NDPE

Us-East-1 Us-East-2

Tempe

T +5 frames

T

+1 frame

+3 frames

+4 frames

+1 frame (Blue)

+2 frames

+2 frames
+2 frames

+2 frames

+2 frames

+1 frames

+1 frames

+3 frames

+1 frame

+2 frame (Red)

T= ~15 frames
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Technical Director
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Audio
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Replay
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Graphics

Viz Graphics FOXBOX
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AWS Engineering

AWS Engineering Station
Mobile Kit
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Pictures from Game 2
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Pictures from Game 2
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What’s Next for Live TV Production?

• Automation/API

• Highly available design patterns

• Even higher quality video

• Greater technology availability

• Lower carbon footprint

• More content production capacity
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Lumen’s metro edge enables asset 
integration, data collection, local storage, 
processing, analytics and automation

Sensors and

actuators

Data collection and 

compute on a single 

uCPE

Securing and 

segmenting the data 

on uCPE via Zero Trust

Ability to easily and securely draw on 

data across multiple sites for ops 

optimization, detection, and 

prediction.

LTE

IIoT condition-based analytics 
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Delivering a safer, customer-centric 
experience by aiding in decision-making 
based on habits and needs

Camera 

surveillance 

for heatmap 

and safety

Speed and 

throughput of 

edge compute 

network

Video feed 

management 

(standardize, 

process, deliver) 

Customer-focused 

rewards systems and 

targeted marketing

Ability to optimize customer flow, 
safety, and stock needs for greater 
customer experience and 
hospitality

Bulk Bin + Veggie   

Discount Coupon

Retail and hospitality
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Cameras, sensors,

actuators, PLCs, 

and CNCS

Data collection 

and compute on 

a single uCPE

Securing and 

segmenting the 

data on uCPE via 

Zero Trust

Low-latency edge 

network for real-time, 

multi-site analysis

Ability to easily and securely 

draw on data across multiple 

sites for ops optimization, 

detection, and prediction

Enabling secure data collection and analysis for the 
power generation of the future through IoT/OT sensors, 
Zero Trust, and low-latency computingUtility
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IoT-enabled 

medical 

devices

VR and software 

for remote 

collaboration and 

diagnosis

Ability to quickly collaborate 
and diagnose patient conditions 
in an immersive, real-time way

Integrated visual 

telemetry

Using AR and VR to collaborate between other healthcare 
workers/tools/patients, diagnosis and operations efficiencies 
are realized

Edge and 5G 

connectivity for 

remote rendering 

Abnormal Tissue
Discovered - T2

Healthcare
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5G Infrastructure
Scaling real-time 
broadcasting on devices 
through the Lumen and T-
Mobile partnership to offer 
greater sync/collaboration

Edge Compute
Game servers running on 
Lumen Edge network

Outerbands
Music collaboration service 
from TikiLIVE

Outerbands 

powered by 

TikiLIVE

Reduced 

latency with 

Lumen Edge 

Compute

Single-platform 

and multi-cloud 

capable

Seamless live collaboration 

and recording, in sync with 

musicians across the US

Through the power of the Lumen Edge platform and 
T-Mobile’s 5G partnership, customers can now experience 
studio-quality collaboration across geo-disperse distances

Outerbands
Enabling real-time music collaboration, live 
recording, and broadcasting across geographic 
distances by using the Outerbands application and 
Lumen Edge to resolve latency impacts to the service.

New Orleans Los Angeles

New York Chicago

Studio sessions



© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.

Questions?
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Thank you!

Please complete the session 
survey in the mobile app


