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Executive summary 
 

The aim of the overall WA5 activity is to implement the AeroMACS Ground Prototypes that 
will be used in the tests to be performed both in the Manufacturers Laboratory, and in the 
Airport involved.  
The scope of this document is describing the Ground Prototypes to be used during the 
P.15.02.07 tests. This description includes both the Functional Scope of AeroMACS 
prototypes and the installation and setup of the prototypes’ devices. 
Two AeroMACS Ground Prototypes are considered within P.15.2.7, one of them is provided 
by SELEX ES and the other one, by THALES. These two prototypes will enable the 
transition from SESAR simulated datalink and SW based scenarios to HW datalink and real 
airport environment proofs.   
Verification Objectives are described in Part 2 of this deliverable, also as part of the WA5 
activity ([2]). 
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Figure 1: AeroMACS Network Reference Model 
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2.2.1.2 System Architectural 

 
Figure 2: Selex ES BS Architecture 

 

The AeroMACS BS shall be composed of the followings system components: 

• Micro TCA shelf unit; 

• IF/RF unit. 
The AeroMACS BS shall have the followings characteristics: 

• Power Supply for each unit: 28 VDC; 

• Total weight: 8 Kg; 

• Total consumption: 160 W; 

• Total height: 2 U. 
 

2.2.1.2.1 System Component 

2.2.1.2.1.1 Micro TCA shelf unit 



Project Number 15.02.07 Edition 00.01.00 
D05.1 - System Implementation Deliverable Part1: AeroMACS Ground Prototypes Description 

 35 of 49 
 

©SESAR JOINT UNDERTAKING, 2011. Created by AENA, AIRBUS, DSNA, EUROCONTROL, INDRA, NATMIG, SELEX ES 
and THALES for the SESAR Joint Undertaking within the frame of the SESAR Programme co-financed by the EU and 

EUROCONTROL. Reprint with approval of publisher and the source properly acknowledged. 

The Base Band Micro TCA shelf shall be composed of the following HW items: 

• Processor AMC slot; 

• Base Band AMC slot; 

• Switch AMC slot; 

• Micro TCA Enclosure; 

• MicroTCA AC Power Module. 

The Micro TCA shelf shall have the followings characteristics: 

• Power consumption: 80 W; 

• Weight: 4 Kg; 

• Power Supply: 28 VDC; 

• Dimensions: 

  
Figure 3: Selex ES BS Micro TCA Shelf Unit 

 

2.2.1.2.1.2 IF/RF unit 
The IF/RF unit shall have the followings characteristics: 

• Power consumption: 80 W; 

• Weight: 4 Kg; 

• Power Supply: 28 VDC; 

• Dimensions: 

o Height: 1 U; 

o Depth: 226 mm. 
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2.2.1.3.1.2  IF2 External interface ASN/GW <--> External IP Network 
The IF2 shall be a standard IP interface. 

2.2.1.3.1.3 IF3 External Interface Local Terminal <--> Switch 
The IF3 Ethernet/IP external interface shall support the following services: 

• Base station operative management: the operator using the Local Terminal with one 
specific GUI and by a SNMP protocol shall be able to configure the Base Station in 
operative state. 

• Base station alarms management:  the operator using the Local Terminal with one 
specific GUI and by a SNMP protocol shall be able to check the BS status and 
alarms. 

2.2.1.3.1.4 IF4 External Interface Local Terminal <--> BS Micro TCA unit 
The IF4 RS-232 external interface by a standard Telnet application, shall support the 
following services: 

• Base station operative management: the operator using the Local Terminal by a 
Command Line Interface (CLI) shall be able to configure the Base Station in 
operative state. 

• Base station alarms management:  the operator using the Local Terminal by a 
Command Line Interface (CLI) shall be able to check the BS status and alarms. 

 

2.2.1.3.2 Internal interface 

2.2.1.3.2.1 IF1 Internal BS interface RF/IF <--> Micro TCA 
The IF1 is internal to the BS, and shall be: 

• A Common Public Radio Interface (CPRI): is the standard for communication 
between radio equipment control or base station and one or more radio equipment 
units in WiMAX/3G/4G cellular networks. In this case shall be the interface to transfer 
the down link and up link base band (Micro TCA unit) data samples to the IF/RF unit. 

• An optical interface. 

2.2.1.3.2.2 IF2 Micro TCA <--> switch 
This interface is internal to the ASN but external for the BS. 

The IF2 shall have the same characteristic of the external IF3 interface and shall support 
also the following services: 

• Base station operative management: the operator using the Local Terminal with one 
specific GUI and by a SNMP protocol shall be able to configure the Base Station in 
operative state. 

• Base station alarms management:  the operator using the Local Terminal with one 
specific GUI and by a SNMP protocol shall be able to check the BS status and 
alarms. 

2.2.1.3.2.3 IF3 Internal switch <--> ASN GW 
This interface is internal to the ASN but external for the BS. 
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The IF3 shall be: 

• A standard Network Working Group of WiMAX Forum (profile A) R6 interface: set of 
control plane and data plane protocols for communication between various functional 
entities in BS and ASN Gateway. 

• A physical IP/Ethernet interface. 

R6 interface is being designed as a plug-in to BSMAC. The major functionality of this module 
is to process R6 control messages, maintain states for R6 transactions, GRE tunneling and 
forwarding of data between Vehicular or Airborne SS and ASN-GW. R6 module will become 
part of BSMM module and Layer 3 Application as given below. 

 
Figure 6: IF3 Internal Switch <--> ASN-GW 

The IR6 control path interface shall manage the messages to handle the following services: 

• Network discovery and selection of the preferred network service provider; 

• Network entry as per IEEE 802.16e-2005; 

• IP Connectivity; 

• Service flow authorization; 

• Admission Control and Policing; 

• Quality-of-Service; 

• Data forwarding; 

• Radio Resource Management; 
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• Intra-ASN mobility. 

2.2.2 Base Station Setup 

2.2.2.1 BSMAC configuration  
BSMAC configuration parameters are contained in file config.dat: 

For example the file present in the Path: 

/home/Aeromacs/BS/build/posix/wimax_app/bin/configuration/config.dat 

 
Note: If configuration folder is not available in BS/build/posix/wimax_app/bin/ directory , then 
create a folder by name “configuration” and copy the file config.dat to it from the following 
path : 
BS/root/dat/ 
 
Configure the following parameters: 

• The below IP address: 
o Base_Station_IP; 
o ASN_GW_IP ; 

• The Base_Station_Id: this is unique for a particular BS connected to the ASN. 
 

2.2.3 ASN-GW  
The ASN-GW used is an ARICENT WING Release 4.2.0. WING implements mobile wireless 
broadband connectivity for local areas of service deployment. It comprises a profile C-
Access Service Network (ASN) Gateway integrated with an Authentication Authorization 
Accounting (AAA) server and Home Agent (HA) server at a single node. 
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2.3 Thales Devices installation and setup  
2.3.1 System overview 

The whole system overview is given in following picture.  

 
Figure 7: System overview 

The architecture is similar to IEEE 802.16e 2009 with adaption according to AeroMACS 
profile. 

The main elements of the architecture are:  

• MS: Mobile Station mock-up. It is a rugged WiMAX CPE tailored to match AeroMACS 
profile. 

• GS: Ground Station prototype. It is a full outdoor mobile WiMAX compact base 
station tailored to match AeroMACS profile.  

• GS Mngt: The ground stations are configured and managed through software set up 
on a personal computer. 

• ASN GW: ASN GateWay to external IP network.  

• AAA: Authentication, Authorization and Accounting server. It ensures that the 
network is only accessed by permitted MS.  

The main interfaces are: 

• R1’: air interface between MS and GS. It is alike R1 of IEEE 802.16e with AeroMACS 
profile adaptation. 
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The physical characteristics of the GS prototypes are: 
• Dimensions: ~ 400 mm x 372 mm x 130 mm 

• Weight : ~ 12 Kg 

• Antenna:  

o dual slant (+/- 45°) sector antenna,  

o typical gain: 15dBi,  

o Radiation pattern: Az (90°) /EL (8°) 

• Supply voltage: PoE (IN = 220V AC) 

• Typical power consumption: 75 W 

• Typical operating Temperature Range: -40°C to +55°C 

• Operating Humidity: 5-95%, non-condensing 

• IP Rating: IP66 

 

The main performances of the GS prototypes are: 

• IEEE802.16e 2009 configured according to AeroMACS profile  

• Modulation mode : adaptive QPSK, 16QAM, (64QAM) 

• Frequency range: 5.091 – 5.150 GHz 

• Typical max transmit power: 2 x 23dBm  

• Channel BW: 5 MHz (other WiMAX BW not used for AeroMACS)  

• Duplex mode: TDD 

• Synchronization: GPS 

• Operation mode: Stand-alone mode or ASN GW  
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2.3.3 Mobile Station mock-up 

2.3.3.1 Device overview 
The MS mock-up is based on a high performance subscriber unit designed for indoor or 
outdoor use. The MS provides mobile WiMAX wireless access functionality with AeroMACS 
profile functionality.   

 
Figure 12: Mobile Station equipped with a collinear antenna 

 

Concerning MS interfaces: 

• On one side, it comprises two RF ports (2 x N type (female)) for connection to 
external directional antennas.  

• On the other side, the MS has an RJ-45 connector for the Ethernet traffic and power. 

 

For the nomadic applications foreseen during the airport tests, the MS will be equipped with 
a collinear antenna with an omnidirectional radiating pattern.  

 

The following picture gives an overview of the MS functional architecture: 
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2.3.4 THALES SETUP 
The GS includes a pole mounting kit so that it can easily be installed outdoor on a pole. The 
antenna consists of a flat array mounted on the GS. 

The GS is powered via Ethernet thanks to a PoE injector. Thus it is connected to a 220V AC 
supply source in the airport premises. 

A management PC is connected via a switch to the two GS. It allows controlling the base 
station parameters and generating and sending the traffic load. 

The Mobile Stations are installed either inside a vehicle or in a fix location. They are 
powered by a PoE injector and connected to an omnidirectional external antenna.  

In the case of the vehicle configuration, the antennas are installed on the roof of the vehicle 
and a GPS is connected to the management laptop of the MS. The laptop embeds a test 
application that records the MS measurements and the vehicle positions during the airport 
tests. The PoE injector is connected to a 220V supply source after a DC-AC converter in the 
case of the vehicle setup. 
 

 
Figure 14: Thales equipment foreseen setup for Airport ground tests 
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