The following statement will be added to the user/installation manual.

CAUTION: Before performing any maintenance on the antennas or other radio frequency components of
this transmitter you are instructed to turn the RF transmitter off. In performing any system maintenance
while the RF transmitter is in operation you must maintain a separation distance of 32 cm or

greater from any point on the antenna to insure compliance with the FCC RF exposure limits.
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1. CONFIGURATION

The test configuration is :

= one WRE, not redundant (unlike NYCT config). The CIDO board (FO Wayside Radio
Network) is not enclosed.

= one CRE, not redundant (as NYCT config). The CIDRE board (Train Radio Network) is
not enclosed.

1.1. WRE - Wayside Radio Equipment

1.1.1. WRE characteristics

The WRE is a cardfile which complies with the IEC 60297-3 standard and has the
following characteristics :

Height  :266.7 mm = 10.5"
Width :238.8mm = 9.4"
Depth : <290mm/9.4"
Weight : <15Kg/30Lbs
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1.1.2. Power supply of the WRE

= Nominal : 24 VDC
* Range: 16 VDC to 36 VDC
= Maximum Power : 80w

1.1.3. RF outputs of the WRE

= Two outputs respectively identified as RFAL1 and RFA2 for the WRU-A (WRU-B is not
used).
= 50 Ohm coaxial cable terminated by a N male type plug.

1.1.4. View of the WRE — Test configuration

POWER SUPPLY

. 0w SERIE 7W2 TYPE
50_0HMS TERMINATION DRO7W2ZPOOR FCLION WRUI
STRRIGHT PLUG

Status LED - f SCREW ME OF EDUIVALENT
HLTEE % | WNCH DimENsion
L | /
% ! 11
=] .

266.7

SUBRACK GUICE
190.5
7,50

i ; )
caLn s Cloo HMRAD
4,57 &
RS232 - DBY 208
B.19
2222
8,75
238,8
SAD

Figure 1: The WRE

1.2. CRE - Carborne22 Radio Equipment

1.2.1. CRE characteristics

The CRE is a cardfile which complies with the IEC 60297-3 standard and has the following
characteristics:

= Height :133.35mm =5.25"
=  Width : 482.6mm=19"

= Depth : <320mm/12.6"

» Weight :<10Kg/20Lbs

1.2.2. Power supply of the CRE

= Nominal : 37.5VDC
= Range: 24 VDC to 44 VvDC
= Maximum Power : 80w
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1.2.3. RF outputs of the CRE

= Two outputs respectively identified as RFAL1 and RFA2 for the CRU-A (CRU-B is not

used).

= 50 Ohm coaxial cable terminated by a N male type plug.

1.2.4. View of the CRE

"L82.6
[43.001

TRO LINKS
NINLIG12 FLE TYPE
REF: 09-06-28-3204 HARTING.| ON CRE |

CRU B : EMPTY

CALIN_E
E____MRAD___ POWER SUPPLJ‘:'UH MRAD

POVVERSLIPPLY] i
oo |e %

CALIN_E

=)

T
~—7o=zm
~—7o=zm

= 13935
[5.25]

e

®}

RS$232-DEB9

GTRAIGHT PR N TYPF.

POWER SUPPLY
OW SERIE

REF: Z{WRLPOOR FCI | ON CRE ).

Figure 2: The CRE

2. INSTRUCTIONS FOR THE MRAD

2.1. Power on

LED status after Meaning Action
less than 15 s at
power on
L . Tx permanent mode
Medium intensity (4.125ms/4.125ms) None
Flashing,
high intensity, i perr(r%aS?Sesn)t mode None
5s on / 5s off
Possibly RF parameters Configure with the terminal menu — If no
Other ; ;
undefined change, power off, and power on again.
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2.2. Disconnecting coaxial cables or antennas

Before disconnecting the coaxial cables or the antennas, the MRAD should be powered
off.

2.3. The unused RF output

A 50 Wtermination must be set on any unused RF output if no antenna is connected.
3. INSTRUCTIONS FOR USE

3.1. Setting the communication parameters

The communication is established with a RS232 link between the computer and the
equipment via a terminal. The RS232 is accessed via the DB9 socket [Figure 1; Figure 2]
on the front panel.

When the terminal is opened on the computer, its parameters have to be defined in the
menu Parameters/communications as following:

Ports = COM1 or COM 2 (depends on which one was put the RS connection)
Transmission speed = 9600

Bits of stop =1

Stream control = none

Data bits = 8

Parity = none

3.1.1. Manual setting

&L Terminal - [Sans titre) =% Terminal - (Sans titre)
Hoie Eilien || Boanties| T0Edee TmEdEs e Eichier Ediion Peramdhies Téléphone Irarsfets Info

Huméra de téléphane
Ernulation de terminal...

Paramétres du terminal... r¥itesse de issi 0K I
Touches de fonction... 110 €300 Ce00 1200

onshé chi [ Cag0 @G 19200 | _oomer
Transférer des fichiers lextes. .. 2400 3600

Transférer des fichiers binaires. .. Bits de é Bits d'anét
|V ©s O 07 @8 H’(-'l 15 ('2‘

Communications...

Modem... - Parité Contréle de flux  Ports

L & Aucun € Xon/Xolf [Aucun 4]
Echo sur limprimante ~ Im"q £ Matériel !
Miruterie € Paire & Aucun
Afficher les touches de fonction  Marque

" Espace
L,

™ Cantréle de parité [T Détection de porteuse

Figure 3 : Setting the communication parameters

3.2. Automatic setting

The parameters can be automatically defined by opening the file config.trm (provided on a
floppy on the example below).
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1 Terminal - [Sans titre] = HICHRRSINE Shelitie)
~ Fichier Edtion Paramsties Téléphone Transterts Infa

Fichier Edtion Paramétres Téléphone Transferts  |nfo

Houveau

Duyrir

- Nom de fichier:
Enregistrer conf

Enreqistrer sous. ..

HE

a:\config™1

= = Annuler
25 config™1 Réseau...

LConfiguration de limpression...

Quitter

Liste des fichiers de type: Lectours:

Teminal (. TRM) =l == |

Figure 4 : Setting the communication parameters with a *.trm file

3.3. Listing the menu

Type the touch “enter” to list the menu. It looks as following :

kkkkhkhkhkkhkhkhkhkhkkhkkhkhkhkhkhkhhkhkhkhkhkhkkhkkkhhkhkhkik khkikikhkkikkk*x
kkkkhkhkhkkhkhkhkhkhkkhkhkhkhhkhkhhkhkhkhkikhkkhkkkhhkhkkhkik khkikikhkkikkkk*x
* 1 1 *
RF Confi guration Menu
kkkkhkhkhkkhkhkhkhkhkkhkkhkhkhkhkhkhhkhkhkhkikhkkhkkkhhkhkkhk k khkikhkhkkkkk*x

R S I R SRRk kb R R R ek b kR R Rk kR

Load FPGA code

Downl oad new FPGA code
Program the Tx node
Check Mode / Paraneters

wWN PO

pl ease choose:
3.4. Available functions in the menu

The menu is organized as following :
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MAIN MENU
\ 4 {V \4 {V
CHECK MODE/
LOAD FPGA DOV;"’;‘(';-EAD SELECT TX MODE PARAMETERS

v \
i

| SWITCH : output RFA1 or RFA2 | | SWITCH : output RFA1 or RFA2 |

\ 4
| FREQUENCY : 2408, 2416...2472 MHz | | FREQUENCY : 2408, 2416...2472 MHz | "NOT
AVAILABLE"

| POWER LEVEL : PO, P1 or P2 | | POWER LEVEL : PO, P1 or P2 | kjt

Ll

Figure 5: Organization of the menu

3.4.1. Tx Mode

The available Tx modes are :

4.125ms Tx / 4.125ms RX,
5s Tx /58 Rx
or normal operation

3.4.1.1. Permanent Mode 4.125ms/4.125ms

The MRAD emits during 4.125 ms and stops emitting during the following 4.125ms and so
on... Actually, its emission is active during : 4.219ms- 700ns+80ns=3.599 ms and

inactive during : 3.904ms+ 700ns- 80ns =4.524 ms.

The status LED [Figure 1 ; Figure 2] is always on with medium intensity : in fact, it flashes
quickly (on during 4.125ms Tx / off during 4.125ms RX).

3.4.1.2. Permanent Mode 5s/5s

The MRAD emits during 5 s and stops emitting during the following 5 s and so on...

The status LED [Figure 1 ; Figure 2] is on with high intensity during 5s Tx and off during 5s
Rx...

3.4.1.3. Mode normal

In normal operation, the MRAD follows a normal radio cycle, its behavior being either a
wayside or Carborne2 equipment. However, this mode is not available for the tests.

-6-
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3.4.1.4. Configuration of the messages — permanent Tx mode

The messages which are emitted are a sequence of 0101.....01.

3.4.1.5. Configuration of the spread sequence

There are four spread sequences :
= Sequence 0 (boot frame sequence) :

1100-1110-0111-1011-0011-1011-0110-0100-1100-0101-1111-1011-1010-0011-0101-0000-0100-
0001-0101-0110-1100-1101-0100-0000-0100-1100-1000-1110-0001-1110-0011-111
= Sequencel:

1100-0111-0110-1011-1110-1100-0110-1101-1111-1000-1110-0100-0111-0000-1000-0100-1011-
1101-1001-1010-0011-0100-1011-0110-1010-1010-0000-1110-0100-0011-0100-010

= Sequence 2:

1101-1000-0010-1100-0111-1010-1110-0010-1001-1010-0101-1101-0011-1110-1100-0001-1100-
1011-0111-0100-1001-0000-1101-0001-0000-0100-0111-1101-1011-1001-0011-110

= Sequence 3:

1001-0001-0001-1100-0100-1110-1111-0111-0100-1010-1111-1111-0100-1000-1100-1010-0000-
1110-1111-0001-0010-1001-0110-1001-0010-0111-1100-1000-1000-0111-1110-001

The sequence used in permanent Tx mode (both 4.125ms/4.125ms and 5s/5s) is the
sequence 0 (boot frame sequence).

3.4.2. RF Switch

The MRAD has two RF outputs RFAL1 and RFA2 that may be selected thanks to this RF
switch.

3.4.3. Power levels

The available power levels are :

PO : 27.5 dBm,
P1: 17.5 dBm,
orP2: 7.5 dBm

The P1 and P2 power levels will be redefined according to the results of the tests and to
the antenna configurations.

3.4.4. Frequencies

The available frequencies channels are : 2408 MHz, 2416 MHz, 2424 MHz, 2432 MHz,
2440 MHz, 2448 MHz, 2456 MHz, 2464 MHz, 2474 MHz.

-7 -
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4. CONFIGURATION OF THE MENU

- FRRRERR A ARARARRR AR AR ARA AR RE AR AR RRARALRE
T o T fts a2 22 AR AR AR AR RZ AR ARRRARRRTAARRARRRRRAR

[prease eheen: I - EF Confiquration Mem *

. Fleare choore: 1 HARE R RERARARAARARRERAARRARRR K2 EAARARRRAR AR
Lo2ding EEEE AT AT IA AR AR ATAL AT IAARRARRR AR RAARRRRRARAS T T T2
1229ing o ) ware chosre:
ENING : whe current code mill be erased
. Do ou mant to proceed ? 1°¥E : 0:HD 1 : Load FPEA code the Tx mode iz prmanent Tx mode (4 1ESmsfd.1ifms)
[arning - - 3 1 : Doomload mew FPEL code Frequency F = § 405 GHm
i : Frogram the Tx mods The pomer level i: B0
u 2 : Check Mode / Parameters The active BT owbput i ECAL
[The code was now erased
please choose: rmning
nnnnn 9
3 +

[ Fleaze choose: £

riting memory

Plrase selece she Tx mode
erasing FPOA code . for nemal mede @ exer 0
[F9FAFETT FDFEEET for prmaners Tx mode (4. LiSms/¢.18fms) @ ermer 1
for pemanert Tx mode (557551 : enver &
ode = 4

PG code erased Pode =
aiting fer the programming file (* .HEX) l ¢

ode = 7 0 ode = 7 1
This mode i net awailable [[fou have selected the pemmanent Tx mode (4.185m:/¢ 135ms)

Mede = ¢ ¢
¥ou have relected the pemanent Tx mode [55/55)

lnmring

¥
Fleare select the active BE oubput
; for FFAL mutput © enber L
Fele:t R | for FFA cutput : erker 0 Feluc = 7 |
ou have selected the ECAL owepim | Relection = 7 1 have selecoed the EFAL ownpun

Frogram T
[AENING : available frequencics are the folloming
fo409 BHm : enwer @
{416 GHz : enter 1
f.41% GHm : enber §
fo412 BHm : enber %
{440 GHz : enter 4
{445 GHm : enter §
f.456 GHm : enber 6
?
]

B.46¢ CHz : enter

f.47 GHz : enter
& F=

[] EE
o have selected T = #.405 GHz ou hawve selected F o= £.47¢ FHs

Tease select the power lewel
for Fi pomer lewel : enter o
for PL power lewel : erker 1
T L

for PI pomer level @ ernber

Brlection = * ﬁ
¥ ¥

Felection = ¢ 0 Belecoion = ¢ L Eelection = 7 &
o have selected the PO power mode Fou have selected the FL poner mode fou have selected the P power mode
rmning . brumni ng rnning ..

Figure 6 : Configuration of the menu

Notes :

= When powered on, the MRAD begins to emit with the previous parameters. If no
parameter was ever entered, there is a warning : “the Tx mode is unknown” and all
parameters (Tx mode, RF output, frequency, power level) must be defined.

» During the RF configuration, the MRAD continues to emit.

= Each new parameter is applied immediately after input.

5. DOWNLOADING A NEW FPGA CODE

To download a new FPGA code, the menu 1 (“Download a hew FPGA code”) has to be
chosen and confirmed. Then, the FPGA code is erased and the menu waits for a
programming file *.hex.
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writing menory

erasing FPGA code ...
FOFAFBFCFDFEFF

FPGA code erased

waiting for the programming file (*.HEX)

The programming file is in
following:

§L Terminal - CONFIG.TRM
Fichier Edion Paiamétres Teléphone | Transferts Info

: RF Configuration Consulter un texte.

*************************** e ——

Receyor n fichier binte.
: Load FPCA code

]
1 : Download new FPGA code  ouc
2 : Progran the Tx mode Aepeade
3 : Check Mode / Parameter ...

please choose: 1

WARNING : the current code will be erased
Do you want to proceed ? 1-VES ; 0-NO
1

uriting memory

erasing FPGA code ...
FOFAFBFGFDFEFF

FPCA code erased

waiting for the programming file (x.HEX)

. 21/08/02

H

Eichier Edion Peremélies Téléphone Lransferts nfo

A:\Programming_FPGA\ckmr_fcc.hex. It has to be

[
— Annuler

Réseau.

CR de terminaison:

I Ajout de LF

ichis Répertaires:
9: Loa avprogra™
1% Dow
2 : Pro Qar
3 : che & progra™
please ¢
WARNING
Do you u
1 - Liste des fichiers de type: Lecteurs:
WHELNS o fiohior (7] o [=-

=] ¥ Sunpression de LF

erasing
FOFAFBFCFDFEFF
FPGA code erased

waiting for the programming File (x.HEX)

i

sent as

Figure 7 : Downloading a new FPGA code

Note : The programmation lasts about 5 minutes.
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6. GLOSSARY

BRAD
CALIN_E
CALIN_S
CIDO
CIDRE
CKMR
CRE
CRU
MRAD
RF

RX

TX

WRE
WRU

Radio frequency unit
Carborne2 power supply
Wayside power supply
WRD controller

Carborne2 Radio Distribution Unit
Radio controller board
Carborne2 Radio Equipment
Carborne2 Radio Unit

Radio module

Radio Frequency

Reception

Transmission

Wayside radio equipment
Wayside Radio Unit

CAUTION: Before performing any maintenance on the
antennas or other radio frequency components of this
transmitter you are instructed to turn the RF transmitter off.
In performing any system maintenance while the RF
transmitter is in operation you must maintain a separation
distance of 32 cm or greater from any point on the antenna
to insure compliance with the FCC RF exposure limits.

Changes or maodifications not expressly approved by the
party responsible for compliance could void the user's
authority to operate the equipment.
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