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Abstract
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Link”. This report is part of WA5 activity aiming to design and implement the AeroMACS Prototypes
that will be used in the tests to be performed both in the Manufacturers Laboratory, and in the
Airports involved.

This part of the deliverable includes the description of the Ground Prototypes that will be used
during P.15.02.07 tests.



Authoring — D05-Part1

Prepared By - Authors of the document.

Name & Company Position & Title Date
I SELEX ES 04/04/2013
I S EX ES 04/04/2013
I SELEX ES 04/04/2013
I SELEX ES 04/04/2013
I THALES 04/04/2013
I \DRA 21/05/2013
Document History — D05-Part1
Edition Date Status Author Justification

00.00.01 | 08/02/2012 DRAFT New Document

00.00.02 | 31/05/2012 DRAFT Second Draft after Selex

Revision

00.00.03 | 15/02/2013 DRAFT Third draft with Thales part

fulfilled

00.00.04 | 04/04/2013 DRAFT New version with Selex ES

prototype description +
Thales update

00.00.05 | 08/05/2013 DRAFT Editorial fixes to the

Prototype Profile

00.00.06 | 21/05/2013 DRAFT New version addressing

Indra revision and
modification to the whole
document.

00.00.07 | 24/05/2013 DRAFT New version addressing

comments from all of the
Partners.

00.01.00 | 25/05/2013 FINAL Final version for handover

Intellectual Property Rights (foreground)
This deliverable consists of SJU foreground.

The Prototypes described in this deliverable consist respectively of Thales and Selex ES foreground.

- 9 Avenue de Cortenbergh 100 | B -1000 Bruxelles

| v www.sesarju.eu 2 of 49

O©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.




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

Table of Contents

EXECUTIVE SUMMARY ...ttt ettt ettt bess bt a8t e se b e b et eseabe b anesbe b ene et sans 5
1 INTRODUCTION. ..ottt b e bbbttt b bbbt bbb e bt et b e bt st e e ne st r e 6
1.1  PURPOSE OF THE DOCUMENT ..uttiitttiittteitttasteeaststasssssstseasssssstseesssessssssssssssssssssssssssessssesssssesssessssessssesssnes 6
1.2 INTENDED READERSHIP ...ciitiiiititiitttesttessteeasteeastseastaeastseaasseesbseessaeesbseeabee e bb e e abae et b e e asae e bbeenabe e st beensaaesebes 6
IR T = 7N (¢ ] 2701 U] | o PSPPSR 6
1.4 ACRONYMS AND TERMINOLOGY ....uviiiuuiiiuiasteeaitssasiesestseassssessssesssssssssssssssssssessssssssessssssssssssessssessssesssnes 6

2 DESIGN OF A DEMONSTRATIVE IEEE 802.16E/AERO PROTOTYPE........ccccoviininiiniiieneireens 9
2.1  FUNCTIONAL SCOPE OF AEROMACS PROTOTYPES......ciutiitiiereiterieiestessesestessesessessesessessesessessessssessenes 9
2.1.1 L I o 0] S 9
2.1.2  Transmit/Receiver/SYNC reqUIrEMENTS .......c..cvcveriererereseseseseeee e se e ste e eneeeesesee e see e 17
2.1.3 X @ o {0 1= O 20
214 N O o =T = T ] (=] SRS 27
2.15 MAC PEITOIMANCE ...ttt bbbt b ettt sb e b e bt et e e e et b sbennas 30

P2 I G T S 1= Tox U | USSP 30
2.1.7 RAIO PIOTilE ...t bbbttt b b e 31

2.2  SELEX ES DEVICES INSTALLATION AND SETUP ....uviiiiieititeiieesiteesiesssnesstassssessnsassssessssssssesssnssssesans 32
22.1 BASE STALION... ..ottt te e e e sae e aae e be e beenbeerbenreesreens 32
2.2.2 2o YIS oY1 o] IR Y= U] o O 39
2.2.3  ASN-GW ottt R bbbttt be e 39

2.3 THALES DEVICES INSTALLATION AND SETUP ....citiitiieieiteietesteneetesiesestesteseetesaesestesseseesessesessessenessessenens 40
P2 T R V£ (=0 1 0 )= Y= S 40
2.3.2 Base Station prototype deSCriPLION.......ccciv i ns 41
2.3.3 MODIlE StatioN MOCK-UD.......ccuiiiiiiiiieieeee ettt bbb e e e 45
2.3.4  THALES SETUP ...ooiiict ettt ettt bbb ne bt 47

3 REFERENCES.......o ottt bbb bbb b et bbbttt ee e 48

founding mambers

“ &> Avenue de Cortenbergh 100 | B -1000 Bruxelles

Wi SESAr . el 3 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.



List of tables

TaDIE 1: PHY Profile. ... .ttt e e e e e et e e e e e e e e e sanbbeaeeaaeas 17
Table 2: Transmit/ReCEIVEIr/SYNC rEQUINEMENTS ......oiiiiiiiieeiee ettt ettt e e e e e e e e e e e e e e snbeaeeeaeas 20
TaDIE 3: MAC PrOfile ...ttt e e e e ettt e e e e e e e s bbb b e e e e e e e e e anbbeneeeaeas 27
TaDIE 4: MAC ParamELerS. ....cc ittt ettt e e e e ettt e e e e s s e b et e e e e e e e e e snnbbbeeeaeaeeaantbnneaaaeas 29
TADIE 5. SECUIILY ..ttt et oo oottt e e e e e s ab bt e e et e e e e e snbba b e e e e e e e e s aanbbeneeaaans 31
Table 6: RATIO PrOfile.... ..ottt 32

List of figures

Figure 1: AeroMACS Network Reference Model ... 33
Figure 2: SelexX ES BS AFCHILECIUIE ........coiiiii ettt et e et e e e e e e e e sanneeee 34
Figure 3: Selex ES BS Micro TCA Shelf UNit..........cooiiiiii e 35
Figure 4: Selex ES BS IF/RF URNit.........oiiiiiiiiiiei ettt e e et ae e e e e e e nneeeee 36
Figure 5: Selex ES ASN Internal and External INterfaces ... 36
Figure 6: IF3 Internal SWItCh <--> ASN-GW ........ouiiiiiiiiiiiii e 38
[T [ TS V1 (=1 A o1V 1= SR 40
Figure 8: Ground Station physiCal AeSIgN ........cc.vuviiiiie i e e e e e nnneees 41
Figure 9: Ground Station fuNctional deSIgN..........uuuiiiieiiiiiir e e 42
Figure 10: Thales Ground StatiOn ...........ceeeeeii i i e e e s s s e e e e e s s e e e e e e s e snnbneeeeaeeesannnnnens 42
Figure 11: Ground Station physical CharacteriStiCs ..........cccuuuiiieeiiiiiie e 43
Figure 12: Mobile Station equipped with a collinear antenNa ...........cc.eeeeeiieiiiiiiiiii e 45
Figure 13: Mobile Station architecture and INterfaces ... 46
Figure 14: Thales equipment foreseen setup for Airport ground testS ..........ooocueeiiiiieiiiiiiiieieeeee s a7

“ £> Avenue de Cortenbergh 100 | B -1000 Bruxelles

"ﬂ\ Wi SESAr . el 4 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.



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 WA5S
activity ([2]).
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1 Introduction

This deliverable is part of the 15.2.7 WAS activity, whose goal is the design and
implementation of a test bed platform encompassing the functionalities of specified
802.16e/aero profile. This will lead us to move from SESAR simulated datalink and SW
based scenarios to HW datalink and real airport environment proofs.

1.1 Purpose of the document
Scope of this document is describing the Prototypes to be used during 15.2.7 tests.

1.2 Intended readership
This document is intended for all the partners involved in SESAR P15.02.7.

1.3 Background

A number of activities have been executed in other 15.2.7 Tasks, leading to results that can
be considered as the WA5 baseline.

In particular, Task WA1 produced an AeroMACS System Analysis, developing, among other
technical documents, a first draft of AeroMACS System Profile. Subsequently, during Tasks
WA3 and WA4 a number of studies and simulations were executed, addressing some items
left pending in WA1, leading to the definition of a consolidated version of AeroMACS Mobile
Network System Profile. Such a System Profile is under evaluation by Task WA7
(Standardization) at the time of writing this document.

1.4 Acronyms and Terminology

Term Definition
AAA Authorisation, Authentication and Accounting
AeroMACS Aeronautical Mobile Airport Communication System
AMC Adaptive Modulation and Coding
AMT Aeronautical Mobile Telemetry
AOC Airline Operational Communication
ARQ Automatic Repeat Request
AS Aeronautical Security
ASN-GW Access Service Network-Gateway
ATM Air Traffic Management
BB Base Band
BE Best Effort Service
BER Bit Error Ratio
BS Base Station
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Edition 00.01.00

ound Prototypes Description
Term Definition
BW Bandwidth
COCR Communications Operational Concept and Requirements
CONOPS Concept of Operations
COTS Commercial of the shelf
DCL Departure Clearance
DDS Data Distribution Services
DL Downlink
DoS Denial of Service
D-TAXI Departure Taxi
EAP Extensible Authentication Protocol
E-ATMS European Air Traffic Management System
EIRP Effective Isotropic Radiated Power
EUROCAE European Organisation for Civil Aviation Equipment
FCI Future Communication Infrastructure
H-ARQ Hybrid Automatic Repeat Request
HMI Human Machine Interface
IP Internet Protocol
IPsec Internet Protocol security
ITU-R International Telecommunication Union — Radio Communications
LOS Line of Sight
MAC Medium Access Control
MIMO Multiple Input Multiple Output
MLS Microwave Landing System
MS Mobile Station
NET Network Management Service
NLOS Non Line of Sight
PENS Pan European Network Services
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Term Definition
QoS Quality of Service
RF Radio Frequency
rtPS Real Time Polling Service
RX Receiver
SESAR Single European Sky ATM Research Programme
SJU SESAR Joint Undertaking (Agency of the European Commission)
SJU Work Programme | The programme which addresses all activities of the SESAR Joint Undertaking

Agency.

SESAR Programme

The programme which defines the Research and Development activities and
Projects for the SJU.

SNR Signal to Noise Ratio

SS Subscriber Station

SWIM System Wide Information Management
TMA Terminal Control Area

X Transmit

UGS Unsolicited Grant Service

UL Uplink

VALP Validation Plan

VALR Validation Report

VALS Validation Strategy

VLAN Virtual Local Area Network ( IEEE 802.1Q)
VO Verification Objective

VP Verification Plan

VR Verification Report

VS Verification Strategy

WA Work Activity
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2 Design of a demonstrative IEEE 802.16e/aero prototype

The main goal of this chapter is the design and implementation of a testbed platform
encompassing the functionalities of specified 802.16e/aero profile. This will lead us to move
from SESAR simulated datalink and SW based scenarios to HW datalink and real airport
environment proofs.

2.1 Functional Scope of AeroMACS Prototypes

The Functional Scope of Prototypes used in the various 15.2.7 test campaigns can be
described specifying the AeroMACS Prototype System Profile, as done in the following sub-
chapters. This will be a subset of the complete AeroMACS Mobile Network System Profile, in
order to take into account potential limitations of COTS based prototypes or mockups.

Next tables illustrate to which AeroMACS characteristics the Prototype will provide support.
Tables/ltems numbers in the tables contained in the following subchapters refer to [3].

Features supported by prototypes are evidenced in green.

2.1.1 PHY profile

| emm v ] v (9] v
N

T N
B N

G N
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Table 1: PHY Profile

2.1.2 Transmit/Receiver/Sync requirements
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Table 2: Transmit/Receiver/Sync requirements

2.1.3 MAC profile
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This item has been recently been proposed for removal from the final AeroMACS profile
*This item has recently been proposed as mandatory in the final AeroMACS Profile
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® This item has been recently been proposed for removal from the final AeroMACS Profile

* This item has been recently been proposed for removal from the final AeroMACS Profile
founding mambers

Avenue de Cortenbergh 100 | B -1000 Bruxelles
< = Www.sesarju.eu 24 of 49

©SESAR JOINT UNDERTAKING, 2011. Created by AENA, AIRBUS, DSNA, EUROCONTROL, INDRA, NATMIG, SELEX ES
and THALES for the SESAR Jomt Undertaking within the frame of the SESAR Programme co-financed by the EU and
EUROCONTROL. Reprint with approval of publisher and the source properly a




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

founding members

Avenue de Cortenbergh 100 | B -1000 Bruxelles
" = Www.sesarju.eu 25 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.




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

founding members

Avenue de Cortenbergh 100 | B -1000 Bruxelles
< = Www.sesarju.eu 26 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.




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

Table 3: MAC Profile

2.1.4 MAC parameters

The following items concern equipment configuration, so they are neither performance nor
functionality items to be tested.

As the indicated default values are taken from the WMF Profile, they are not binding, and
could be changed during the field tests.
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Table 4: MAC Parameters
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2.1.5 MAC performance

2.1.6 Security
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Table 5: Security

2.1.7 Radio profile
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Table 6: Radio Profile

2.2 SELEXES Devices installation and setup
2.2.1 Base Station

2.2.1.1 System Overview
The following is the Network Reference Model (NRM) of the AeroMACS Network:

o Base Station AeroMACS: fixed wireless communication station that is responsible
for receiving, amplifying and retransmitting signals from vehicular or airborne
subscriber station. The main task of a Base Station is to provide radio coverage over
an area collecting all the traffic from various subscriber stations connected to it.

¢ ASN-GW: implementing 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. The ASN-GW communicates directly with Base
Stations (BSs) at one end and off loads external IP network data at the other end.
The ASN-GW supports the following type of subscribers:

o Vehicular or airborne subscriber station AeroMACS: is responsible for
forwarding traffic coming from its terminal equipment to the base station
which in turn will send traffic to the final destination.

o Vehicular or airborne terminal equipment AeroMACS: is the terminal
apparatus through which the user connects to the network (for example a
PC).

e AOC Controller Working Position (CWP): the operator shall manage the
communications between the aircraft and its Airlines Operation Centre.

e ATS Controller Working Position (CWP): the operator shall manage the Air Traffic
Service between the aircrafts.

e AOPC Controller Working Position (CWP): the operator shall manage the
communications between some surface vehicles and the Airport Operations Centre
(AOPC) and/or the Air Traffic Control Unit (ATCU).
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Figure 1: AeroMACS Network Reference Model
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2.2.1.2 System Architectural

O External Power Interface

AeroMACS Base Station
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Figure 2: Selex ES BS Architecture

The AeroMACS BS shall be composed of the followings system components:
e Micro TCA shelf unit;
o IF/RF unit.
The AeroMACS BS shall have the followings characteristics:
e Power Supply for each unit: 28 VDC;
e Total weight: 8 Kg;
e Total consumption: 160 W;
e Total height: 2 U.

2.2.1.2.1 System Component

2.2.1.2.1.1 Micro TCA shelf unit
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The Base Band Micro TCA shelf shall be composed of the following HW items:
e Processor AMC slot;
o Base Band AMC slot;
e Switch AMC slot;
e Micro TCA Enclosure;
e MicroTCA AC Power Module.
The Micro TCA shelf shall have the followings characteristics:
e Power consumption: 80 W,
e Weight: 4 Kg;
o Power Supply: 28 VDC;
e Dimensions:

19%mm
768" 3nemen
ane
— _ I —
= L)
40mim
17.68"
A0, 65mm
1802°
= H- - h - - 22 IS sdimm
“l e g] 1.7%
! =/ !

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:
e Power consumption: 80 W,
e Weight: 4 Kg;
o Power Supply: 28 VDC,;
e Dimensions:
o Height: 1 U;
o Depth: 226 mm.
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Figure 4: Selex ES BS IF/RF Unit

2.2.1.3 Interfaces

This chapter describes the ASN interfaces, classifying them into Internal and External.

Being the Selex ES BS a component of the ASN, some of the Internal ASN Interfaces are
actually external to the BS.

———-RF Interface——--

e | )-Plance—

C-Planem—— Local External IP
M-Plan em—— terminal Network
@ External IF

MN \
@ Intenal IF CSN

® }‘9\ @

Base Station
AeroMACS

Vheicolar

} Micro TCA .
ss L —(::)— H-|  RF/F unit =€t | switch dj: ASNIGW
AeroMACS Lt /:EIF

AN ASN

Figure 5: Selex ES ASN Internal and External Interfaces

2.2.1.3.1 External interfaces

2.2.1.3.1.1 IF1 External interface SS <--> RF/IF unit

The IF1 shall be a RF interface defined by IEEE 802.16-2009, as amended by the
AeroMACS prototype profile described in 2.1.1.
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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:

o 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.

o 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:

o 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.

o 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:

e 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.

e 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:

o 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.

o 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:

o 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.

e 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.

Layer 3 Applications

Convergence Sub Layer

§

Common Part Sub (Upper) Layer E

1

% Common Part Sub (Lower) Layer g
Crypto Engine Abstraction =i
vy
=
232
m =

Physical layer

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;
e Network entry as per IEEE 802.16e-2005;
¢ |P Connectivity;
e Service flow authorization;
e Admission Control and Policing;
¢ Quality-of-Service;
e Data forwarding;

¢ Radio Resource Management;
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e 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:
e The below IP address:
0 Base_Station_IP;
0 ASN_GW_IP;
o The Base_Station_ld: 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.

G5 mnot

SHMP

AAA,

| | GS - RE — RADIUS

* RE ASH W e
| R1’
-------- fee GS |

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:

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

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

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

e ASN GW: ASN GateWay to external IP network.

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

The main interfaces are;

e R1': air interface between MS and GS. It is alike R1 of IEEE 802.16e with AeroMACS
profile adaptation.
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e RG6: standard IEEE 802.16¢€ interface between GS and ASN GW.
¢ RADIUS: Radius is the widely used protocol for AAA interactions.

¢ SNMP: Simple Network Management Protocol, Internet-standard protocol for
managing GS devices.

2.3.2 Base Station prototype description

2.3.2.1 Functional Architecture and interfaces

The GS consists in a base station with all-in-one packaging of RF and base-band
components as well as GPS function. It is equipped with a dual-slant flat array antenna. It is
designed to be installed outdoor on a pole or wall.

Outdoor enclosure

Dual-slant antenna

GS

Side view Front view

Pole Mount

Figure 8: Ground Station physical design

In one enclosure, the GS comprises the following functional elements:
¢ Dual Receiver / Dual Transmitter, tailored to AeroMACS frequency band.

e Software defined module for WiMAX functions, configured to match AeroMACS
profile.

e Ethernet Switch for network interface.

e GPS for synchronization.
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Figure 9: Ground Station functional design

2.3.2.2 Physical characteristics and performances

The GS prototype is a fully integrated outdoor base station, equipped with a dual-slant
sectorial antenna and featured with a GPS antenna.

Figure 10: Thales Ground Station

The two physical external interfaces to take care of are:

e The power cable that carries the power from the 220V power source to the GS via a
power converter box,
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¢ An Ethernet cable for data exchanges (user and management) between the GS and
the system behind.

GPS
-

GS + Antenna

To power source ﬁ Ethernet To system

Figure 11: Ground Station physical characteristics
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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:

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

0 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 WiIMAX 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.

e 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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Figure 13: Mobile Station architecture and interfaces

2.3.3.2 Physical characteristics & performances
The main characteristics of MS mock-ups are:
e |EEE802.16e 2009 configured according to AeroMACS profile
¢ Modulation Modes : Adaptive QPSK, 16QAM, (64QAM)
e Duplex mode: TDD
e Frequency range: 5.091 — 5.150 GHz
e Typical max transmit power: 2 x 23dBm (one port used during the tests)
e Channel BW: 5 MHz (other WiMAX BW not used for AeroMACS)
e Supply voltage: via PoE (IN = 220V AC)
e Power consumption: ~12W
¢ Dimensions: ~ 300 x 300 x 90 mm
e Weight: <3 kg
e Typical operating Temperature: -10° to 55°C
e [P rating : IP66

Antenna main characteristics are:
e omnidirectional antenna: collinear
e typical gain: 6 dBi
¢ Radiated pattern:
o Azimuth: 360° (ripple +/-1.5 dB),
o polarization: linear vertical
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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.

BS1 BS2

ANT BANT

Co-localized BS {mounted on mast or wall}

.'a\ “J _'_‘

GPS ant

—anEn

MS 1 PoE Data L&q Sition

| |
I =
-
PoE —
P 220V AV
M vs3 - O"—'—
220V Fixe, position TED Data acguisition n p . -
’ I n Mounted in vehicule for mobility tests
L
! | ]
Po
Data acquisition MS 2

ixc Near A/C area

Figure 14: Thales equipment foreseen setup for Airport ground tests
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