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Strategic drivers Operational needs

Deliver more safe and secure capacity for airspace users at lower cost. 

New IT concepts 
(Centralization, Data exchange)

New ATC Center Models
(Contingency, Dynamic Sectorization)

Centralized Monitoring
(SMOT)

COMs Migration to IP
(Radios TDM+IP in different networks)

Use of different networks

Efficient use of Network

Intelligent network routing

Permanent monitoring or networkNew ATM Concepts
(SWIM, ASBU, CDM, etc.)

Exchange of data and voice

Intelligent ATM 

Networks
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 Non-deterministic behaviour

 Competition among 
applications

 Unclear demarcation 
application / networking

VCS VCS
backup

Radar …

BW

VCS

BW*

VCS
backup 

BW

…

BW

Radar

BW

IP network technology erodes the basis of traditional individual networks for ATM applications

VCS VCS
backup

Radar …

Converged
IP network

ATM-grade
IP or hybrid network

Silos  Reduce OPEX/CAPEX
 Increased availability

 Brown-out detection

 Path diversity

 Deterministic routing

 Defined competition among 
applications

VCS

BW*

VCS
backup 

BW

…

BW

Radar

BW BW

Traditional
networking

*) Bandwidth

BW

 Expensive to maintain

 Many different technologies

 Lots of specialists needed
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Sites with multi-layered 
information topologies

• Star

• Point-to-point

• Point-to-multipoint

• Hierarchical

• Mesh

Supporting any topology

TOPOLOGIES

Meshed Hierarchical Star

Radar multicast

Interconnect AFTN switches,  MTA and AFTN/AMHS gateways

Dynamic sectorization 
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End-to-end Design
considering all relevant applications

in project delivery based on 
decades of experience in 
safety-critical environment

Brokering between ATM-specific applications and non ATM-specialized backbones

matching heterogeneous 
requirements and network 

capabilities for highest 
service availability 

Scalable
networks 

Integrating diverse 
technologies and 

multi-vendor

Intelligent 
routing & control

Matching real-time 
network performance 
and application needs

Situational
awareness

End-to-end 
real-time monitoring

of all applications
and networks 
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SWIM

Brokering network capacity between ATM-specific applications & non-ATM specialised backbone

SDN

SDN

SDN

Intelligent routing & 
control
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GW

GW

GW

Application

ATM-grade 
overlay

Physical
networks

SDDS-
NG

VSAT

MPLS TDM

Layer 2

GW

ADS-B

Multilat

Radio AMHSVCS

NW mgmt.

ADS-B
MLAT RadarsmartRVT

+
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Building ATM-grade networks by 

introducing SDN overlays
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SWIM

NetBroker

NetBroker

ADS-B

Multilat

Intelligent routing & 
control

VCX-IP

VCX-IP

VCX-IP

SDDS-
NG

Radio AMHSVCS

NW mgmt.

ADS-B
MLAT Radar

i

Application

ATM-grade 
overlay

Physical
networks

SDDS-
NG

VSAT

MPLS / R1 TDM

MPLS / R2

NW mgmt.

+
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Brokering network capacity between ATM-specific applications and non-ATM specialised backbone

Recording delay jitter loss

A/G 40ms 5ms 0,1%

G/G 50ms 3ms 0,5%

Surveillance 100ms 10ms 1%

…

Prio
Service 
classes 

Rerouting in 
case of 
degradation
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s

Radio AMHSVCS
ADS-B
MLAT Radar

Measurements

Service Level
Management

NetBroker
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Example definition

Class
Example 

applications

Control 

based of

Max. Delay /

Max. Jitter

Max. Packet Loss /

Minimum BER

QoS class /

Bandwidth

requirements

Other capabilities

allowed 

to use 

WAN 1

allowed 

to use 

WAN 2

allowed 

to use 

WAN 3

1 A/G per call
<50ms

<10ms

<0,1%

< 1x10–7

EF

100% in each WAN

Admission control

ED-137 compliance
Yes Yes Yes

1
Remote tower 

video

per 

connection

<50ms

<10ms

<0,1%

< 1x10–7

EF

100% in each WAN

Admission control

Degraded modes
Yes Yes Yes

1
RADAR per 

connection

<50ms

<10ms

<0,1%

< 1x10–7

High prior AF

100% in each WAN

Admission control

Data forking Yes Yes Yes

1 G/G Per call
<50ms

<10ms

<0,1%

< 1x10–7

EF

100% in each WAN
Traffic shaping Yes Yes Yes

2 AMHS per class
<50ms

<10ms

<0,5%

< 1x10–7
AF33 Traffic shaping Yes Yes Yes

3 MET per class
<50ms

<10ms

<0,5%

< 1x10–7
AF32 Traffic shaping NO Yes Yes

4 Administrative per class n/a BE elastic --- NO NO Yes

Operational Services Operational Applications Privileged Applications Administrative Applications
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Comparison of radio service availability with four legs in CLIMAX operation

VHF/UHF

VCS
VHF/UHF

VCS
VHF/UHF

VCS

NetBroker

1,0

0,9995

0,9990

0,9985

0,9980

0,9975

2 WAN

+ NB*
3 WAN
w/o NB*

2 WAN
w/o NB*

*) NetBroker
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300 kb

400 kb

Additional Bandwidth savings enabled by deterministic SLA management
Capacity saving potential in converged networks
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Converged
All IP network

Silo networks Standard QoS mechanisms

Elastic

1MbData
BE

300 kb

Voice
EF

Overprovisioning

700 kb

400 kb

Data
AF31

Overprovisioning

600 kb

3
 M

B

Traditional
networking

1Mb

Non-elastic

300 kb

Overprovisioning

700 kb

400 kb

Overprovisioning

600 kb

300 kb

400 kb

1Mb

300 kb

400 kb

Flow-based QoS mechanisms

ATM-grade
networking

1
,7
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B

T
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.
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.

Elastic



| © 2018 Frequentis AGPublicATM-grade networks – CANSO conference 05.11.201813 |

Enabling transition of safety-

critical voice and data 

applications to IP networks
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SWIM

Brokering network capacity between ATM-specific applications & non-ATM specialised backbone

NetBroker

NetBroker

NetBroker

Intelligent routing & 
control

S
a

fe
ty

 a
n

d
 s

e
c
u

rity

S
itu

a
tio

n
a

l A
w

a
re

n
e

s
s

VCX-IP

VCX-IP

SDDS-
NG

Application

ATM-grade 
overlay

Physical
networks

SDDS-
NG

VSAT

MPLS TDM

Layer 2

VCX-IP

ADS-B

Multilat

Radio AMHSVCS

NW mgmt.

ADS-B
MLAT RadarsmartRVT

+
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… what is it?

Compliant with 
international ATM 

regulations

Enables step-wise 
phase out of legacy 

technologies

Supports multiple networks
with hybrid technology

ATM tailored
software

Network solution

Embedded hardware
with flexible interfaces

Advanced gateway for
radio, phone and data

SAFETY

SECURITY

Ensures in-shelf redundancy 
and ATM grade availability
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Echo-free radio 
communication

ATM-grade solution for safety-critical voice and data applications – from legacy to all-IP

Highest availability

Uninterrupted operations

Optimized bandwidth usage
Protecting legacy 

investment
Admission control

Redundancy
Hot-pluggable interfaces

IP
TDM

VCX-IP VCX-IP

VCS

+

+ Security
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VCX-IP offers multi-level redundancy

Redundant WAN access

Redundant software

Redundant processing units

Redundant LAN access

Redundant power supply

VCX-IP VCX-IP

IP
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Best signal selection based on synchronized audio receptions 

(CLIMAX radio 
operations)

IP
TDM

Delay 1

Delay 2 Delay 3

VCX-IP VCX-IPVCS

VCX-IP

VCX-IP

Coverage 
groups

+
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 back

Ref 1 1

Reference burst

Data burstRequest burst

TDMA frame (~ 110 ms)

Voice call

slot nslot 1 slot 2
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 back

Network Management System

Backup master

Active master

Active master

Backup master

Network Management System
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 back

Ref

Reference burst

Data burstRequest burst

slot 1

TDMA frame (~ 110 ms)

Voice call

slot n

11

slot 2
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Local side-tone generation with remote loop check 

Local side tone 
generation

Connection-loss
detection

Over-the-air loop 
detection

VCX-IPVCS IP

+

VCX-IP
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The market leading network solution for safe migration to VoIP in air traffic management 

Safety by design

Advanced voice & data gateway

• Supporting legacy and IP standards

• Following ICAO/EUROCAE
ED-137 regulations

• Providing physical and logical protocol 
conversion

• Inter-shelf redundancy for 
hardware, software, and 
configuration

• Redundant LAN access of each 
processing unit

• ED-153 compliance

• Zero down-time for 
configuration changes

• Admission control 

• Pre-emption rules for shared 
access to resources

Optimizing ATM applications

• ATM grade bandwidth optimization

• Dynamic delay compensation

• Echo-free side tone

VCX-IP

+
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