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1. FIXED BAND OFF-AIR REPEATERS - OR2-5BLP1 SERIES

Cheer the past decade, the growing difusion of poriabls terminals has created the need for capillary coverags
of the territory. Telecommunications networks must peemit coverage senvices throughowt the temitory n te
rmost exiensive manner possible and, a1 the same time, guarantes the reliability and quality of the connection.
Frorn this point of visw, the availab®ly and gqusty of the services must be 3'so gusrantesed indoors, e inside
buildings.

ORZ2-5BLP1 5ERIES has been designed specically o improwve cell coverage to indoor environmenis (indoor
applicatons); offces, stores, parking lots, malls, arporis and frain stations.

Each egupment in OR2-5BLF1 series s dedicaied o a mobile standard (please refer o TAELE 1).

e [swon
OR2-5BLP1-SED0 SMR (200MHz) iDEN
OR2-5BLP1-EDD AMPS (800MHz) COMATDMA
RFS OR2-58LF1-800R GSM-R {200MHz)

RFS OR2-58LP1-000 EGSM (BDIMHZ)

RFS OR2-58LP1-1800 DCS (1200MHz)
CR2-5BLFP1-1800 PCS (1800KMHz)
OR2-5SBLP1-S800-1 SMR {B00MHz) iDEMN
OR2-5BLP1-200-CELL CDOMA (S00MHzZ)
OR2-5BLP1-200-| SMR (300MHz) iIDEN
OR2-5BLP1-1300-A/8/C PCS (1900MHzZ)
OR2-5BLP1-1200-CVESF PCS (1900MHZ)

TABLE 1

ME:

OR2-5BLP1 Off-Air Repeaters are_fized band. It means that each equipment is only able to improve the
coverage of predefined and non-modifiable band of frequencies configured during manufacturing
process. Center frequency and bandwidth (up to dMHz for GSM-R standard, up to Z5MHz for
AMPSIPCS standards and up to 13MHz for GSM/DCS standard] are factory pre-set upon customer
request.

&1 050 O7T30F - DR2-ZBLP1 SERIES Page 2 EME Rel 04
FIXED BAMD CFF-AIR REFEATERS



B

2. OPERATING MODE

Off-Air Repeaters for indoor applications are connected, by means of coaxial cables, to two antennas. The
‘donmor antenna’, an outdoor cne, interfaces the eguipment with the Mobile Operators Base Transoeiver
Station (BTS). The 'service antznna’, an indoor oneg, empowers the coverage of the mdoor dead spot, and so it
interfaces mobile terminals.

The signal to be enhanced follows two distingt paths (FIGURE 1). The up-link path. from maobile terminals to
the BTS, and the down-link path, from the 3T5 fo mobile terminals.

Algng the down-link path, the cutdoor antenna receives the signal from the 8BTS and then. by means of the
connecting cable, delivers it to the repeater BTS connector (ILL OR2-5BLP1 SERIES, ref. 4). The cable
coming from the gutdoor antenna has io be earthed acc. o localinational regulatons.

The repeater filters, amplifiss and fransmits the signal by feedar cable to the indoor antznna “flling” the indoor
dead spot. Indoor anfenna is comnected fo the repeater MS connector {ref. 7. ILL OR2-ZBLP1 SERIES).

Algng the up-link path, the indoor antenna receives the signal from the mobile terminals (M3 and delivers it to
the repeater. The repeater filiers, amplifies and transmits the signal by the outdoor anienna to Operators BTE.

BTS

Danes antenna
{oarid oear]

Servioe antenna

{indgan a

FIGURE 1 — DOWRN-LINK and UP-LINK PATHS

ORZ-Z2LP1 series repeaters have got built-in attenuators o allow adjustable gain. DIP-switches {ref. § and
ref. 6, ILL OR2-SBLP1 SERIES) are available to adjust the gain separately for up-link and down-link paths.
During installation. eguipment gain can be adjusted to reducs interfersnce fowards the BTS and to avoid
problems related with the isclation beiween the antennas.

During operation, the equipment Automatic Level Control (ALC) protects against the emission of high
ntermaodulation products, both in case that the user is in the nearby vicinity of the indoor antenna (ALT up-
link} and in case of 3 temporary level increass of the signal coming from the donor antenna (ALC down-link ).
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3. TECHNICAL SPECIFICATIONS
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OR2-58LP1 SERIES
REFPEATER MODEL

FEATURE
OR2-5BLP1- | OR2-5BLP1- | OR2-5BLP1- | OR2-5BLP1- | OR2-5BLP1- | OR2-58BLP1-
5800 BOD J00R 200 1800 1300
Uplink A0E-524 824-345 B78-330 80215 i710-1785 | 1850-1210
Freguency B fMHz MHz MHz MH=z MHz MHz
bands Drown- B51-0o00 SE8-004 H21-025 825-080 1305-1880 | 1930-1860
lirik fMH=z MHz MHz MH=z MHz MHz
Up to 18MHz | Up to 25MHz Up to 25MHz
{customized | {cusiomized Up to 15MHz {oustomized
Emplifisd bandwadth upom upon Up to £MHz {customized upan upan
Customer Customer Customer request) Customer
requast) reguest) reguest)
Gain Attenuation q :
Range / Step 30dB Up to 3048 ! 1dB step
Fass-band ripple + 2d8
Maximumm output
power (Up-link & 12dBm {2 carriers)
Digwin-fink}
Ncus..e figure ?1. -
maximum gain
Cut of band gain
Spurious { Tatal Comphant fo local regulations
delay
ALC [Automatic -
20d8
Level Confrol) range
Fower supply Power 100-220Vac ) 50-80Hz / 24VA
consumption (AZ/DC converter supplied with the sguipment)
RF connsctors M type female
Temperature +5 up to +50°C
Cimensions (h-w-d) 220%150=40mm
Weight 1.3kg
All values ars typical at 25°C unless otherwise specifisd.
Specifications subject to change without notice
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J. TECHNICAL SPECIFICATIONS
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OR2-5BLP1 SERIES

REPEATER MODEL

FEATURE DR2-SBLP1- OR2-SBLP1- | OR2-SBLP1- | ORZ-SBLP1- OR2-S5BLP1-
SB0-1 BOO-CELL 3001 1500-A/BVC 15900-DVESF
Frequency | Up-link BOE-RZ1 B24-243 Bo6-002 & 1850-1885 O 1865-18TD
bands MHz MHz MHz B 1870-1885 E 1BBE-185D
C 18551310 F 1830-1835
MHz MHz
Cown- B51-855 EE8-284 55041 A 1930-1%45 L 1945-1550
link MHz MHz MH= B 1350-1365 E 15651570
G 15751950 F 1570-1975
fMHz MHz
Up fo 158MHZ Up to 25MHz Up i GMHz Up to 158MHZ Up o SMHz
fzustomized {customized {customized (zustomized {customized
Amplified bandwidth upon upon upon upon upan
Customer Custormer Customer Customer Customer
requast) reguest) requast) requast) reqguest)
Gain Attenuation ar
2 | !
Range / Step 0dB Up to 60dE ! 1dB step
Fass-band rippls +2dB
Maximurn output
power (Up-link & 12dBm {2 carners)
Diown-link)
i i t
'EI|5-E gure E_n -
maximum gain
Ot of band gain
Spurious | Total Compliant to lecal regulations
delay
ALC (Automatic
20dB
Level Cantrol) rangs
Fowsr supply Power 100-230Wac ) 50-80H=z / 24VA
consumption {(ACZ/DC converter supplied with the eguipment)
RF connsctors M type female
Temperature +5 up to +50°C
Dimsnsions (h-w-d) 220x150x40mm
Weight 1.3kg
All values are typical at 25°C unless otherwise specified.
Specifications subject to change without notice
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4. PROCEDURES FOR INSTALLATION AND POWER-UP

A

# Before installing. carsfully read the safety norms herewith attached.
* The equipment must be connected to ancillaries specifically designed for the standard in use
and the band to be enhanced.

* The DR2Z-5BLP1 SERIES has been designed for indoor use only. Changss in temperature
and hurmidity can influence the relisbility of the equipment The best place fo install the
sguipment is a tempered and well-veniilated snvironment.

* A comect egquipment installation and setbng procedurs reguires a good knowledge and
sxperience in instaling telecommunication equipment. These activilies should be performed
by skilled personnel only. Remember that if the eguipment is not installed correctly, it may:

- zauss 3 temporary fallure in the BTS.
- be damaged by excessively high input or output signal levels.

To install the eguipment we strongly suggest to follow the steps described in the paragraph below.

4.1. PLANNING INSTALLATICON

Selecting the position for the outdoor antenna

The power of the signal coming from the cutdoor antenna (donor anfenna) has a direct influence on the
efficiency of the indoor coverage. Therefore, it is exiremely important to 1ake cars in choosing the position
far this antenna and in installing it correctly.

Before installing the culdoor antenna, it s necessary to point the donmor BTS fo guarantes the best
reception of signal to be enhanced. The best way to perform this actvity is by connecting the donor
antenna to & specirum analyzer {or to & fisld intensity level measurement instrument) to evaluais the
arientation and position of the antenna which can provide the best signal level

It is strongly recommended to keep both antennas away from obstacles such as mountains, tall buldings
or billooards.

It is furthermors recommendad to use 5 directional cutdoor antenna with, at least. 10431 gain and to
make sure, insofar as possible, that the antenna is peinting directly towards the BTS.

Please Note:

To obtain the best equipment performances, the outdoor signal must be stronger than -TOdEm
and must not go above -20dBm. If the cutdoor signal is weaker than -T0dBm, it is strongly
recommended to use a high-gain directional cutdoor antenna.

The ideal outdoor signal level is in the -&0 to -T0dEm range.

81 080 O730F - OR2-5BLP1 SERIES Page § EMG Rel. 04
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# |zolation between the antennas
Since the equipment is a bi-directional amplifier, the isolation betwesn the cutdoor antenna (donor) amd
the indoor antenna [service) must be at least 1548 greater that the repeater gain. For example, if the
repeater gain is 80d4E, the minimum isolation betwesn both antennas must be greater than 75dB.
To guarantee the correct isclation between the anfennas, it is necessary to plan for an adeguate distance
petwsen them, both horizontally and wvertically. Also walls and floors can be wseful to increase the

isolation betwesn the antennas.

# FRepesater gain setting
Curing installation, it is necessary o adjust the equipment gain. The right calculation of the gain fo be s=t
cannot be made without an evaluation of all the vanables which characterize each installation.
The minimum gain value to be set on the up-link { down-fink path is determined by considering the
miazimum ouiput power and the maximum allowed input level of the equipment (-20dBm}).
The balance between losses and gains for fag eguipment (link budget) permits adjusiing the attenuation
of the two paths (down-link { up-link}, n u&r fo reduce interferences towards the BTS and to avoid
protiems connected with the iselation between the antennas. Link budget also permits checking whether
ar not the oulput signals from the sguipment (towards the BTS and towards the mobile terminals) ars
adeguais.

A

FLEASE NOTE:

The repeater has been developed to operate at maximum gain. If attenuated, maximum
output power will be reduced proportionally. ALC is always enabled.

It is strongly recommended to set the repeater gain at maximum level. Attenuation should

be st only if antenna isolation is not enough {less than 75dB).

91 QB0 DTI0F - OR2-SBLPT SERIES Page G EMG Rel D4
FIXED BAMD OFF-AIR REPEATERS



lIE

4.2 MECHANICAL AND ELECTRICAL INSTALLATION OF THE REPEATER

Upon completion of the planning stage, you can procsed with the installation of the antennas (indoocr and
outdoor} and then with the installation and power-up of the repeater.
Please remember: the OR2Z-SBLP1 SERIES is designed for indoor use ONLY.

* Initial check
Check the contenis of the supply in terms on its completeness and/or eventual damage undergone by the
material during tramsport
The materials included in the supply ars:
« OR2Z-SBLP1 SERIES equipment.
# External AC/DC adapter,
#  Technical manual. :|:
If there should be anything missing or damaged in the supply, you should notify the Sales Depi of RFS, fo
facilitate the reinstatemsent andior repair of the squipment involved.

A

& Paositioning

Before beginning installaton of the eguipment, make sure that OKN/OFF switch, ref. 3 (ILL OR2-
SBLP1 SERIES), is in the OFF position. The green LED, ref. 2 (ILL OR2-58LP1 SERIES), must
oe tumed off.

To avoid damages to people, it is highly recommended to install the eguipment at 2.5metres high
positioning, in order to prevent electric shock caused by contact.

Positicn the OR2-ZBLP1 SERIES equipment and fix s position with the four M4 bolts, which are to be
inseried in the pre-cut slois, ref. A (FIGURE 2}

Check the correct positioning of the eguipment before completely tightening the bolis.

El 208 mym (B.11 in.)

IR

54 in, s

N E.4.3.0

=

(Lt

80 mm |

FIGURE 2 - POSITION OF THE PRE-CUT 5LOTS
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+ Connections

A} Connect the cable from the ouwidoor antenna to comnector W (f) BTS side, ref. 4 (ILL OR2-5BLF1
SERIES).

Bi Connectthe cable from the indoor anienna to connecior M () MS side, ref. T {ILL DR2-Z8LF1 SERIES).

C} Connect the power supply connecior for the external AC/DC adapter {standard supply) 1o the power
supply socket connector of the equipment. ref. 1 [ILL OR2-528LF1 SERIES).

D} Connect the powsr supply plug of the external ACDC adapter (standard supply) to the line powsr scurce
carresponding to the specs of the equipment (i.e. 100-230V AC ).

For the connections, it is recommendad that an RF cable having characteristics similar to the RFS cable type

LEF 14-50, be used.

# How to set the repeater gain

A

The OR2-5BLF1 SERIES sguipment comes with selectors which permit separately adjusfing the gain for bath

FLEASE REMEMEER:
It is strongly recommended to set the repeater gain at maximum level. Attenuation should
be set only if antenna isclation is not enough {less than 75dB]).

up-link and down-link paths. The maximum gan for the equipment is 80dB (typical). The attenuation of the
gain can be adjusted in the 0+30dE rangs with steps of 1dB.

The variations to be made to the gain on the up-link and down-link paths are determined during link budgst
calculation stage (ref. paragraph 4.1).

Pleass seithe gain as shown in FIGURE 3 {Example of gain adjustmsnt).

COWTM-LINE DOWM-LIME
OFF CFF
-16-8-4-2-1 ~16-8-4-2-1
OFF OFF
UP-LINK UP-LIME
Fath Attenuation Fain Fath Attenuation Gain
{zea Figure) {zee Figure)
Dliown-fink (g8 &0g8 Diown-link 2048 4048
Up-link (g8 5048 Up-link 2548 3548

FIGURE 3 - EXAMPLE OF GAIN ADJUSTMENT
ON THE UP-LINK AND DOWHN-LINK PATHS

4.3 POWER-UP

Once all connsctions have been performed and the gain has been s2i turn on the squipment by moving the
switch indicated with ref. 3 (ILL ORZ2-5BLP1 SERIES) 1o the "ON" position.

Green LED, ref. 2 (ILL OR2-5BLP1 SERIES), will ight up io indicate the presence of the power supply
voltags.

Also by using the mobile phone, maks surs that the RF signal is available and adequate in the arsa of
eguipment coverage.

If there should be problems, please refer io the following paragraph (froubleshooting).

21 QB0 0730F - OR2-SBLP1 SERIES Page 8 ENG Rel. D4
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&, EXTRAORDINARY MAINTEMAMNCE — TROUBLESHOOTING

The diagrams below describe the sieps fo be taken in troukleshooting, e, the series of operations which, in
case of equipment malfunction, permit the end-user to identify, and if possible, gliminate the causes of the
fauli

PROBLEM ENCOUNTERED STEP

GREEN LED (ref. 2, ILL OR2-SBLP1 SERIES) IS OFF 1
GREEM LED (ref. 2, ILL OR2- 5
SBLP1 SERIES) IS OFF

MO MIBOORBIGHM GREEM LED {ref. 2, ILL OR2- 4
SBLP1 SERIES) IS ON

INDOOR SIGHAL 1S TOO WEAK 4

INODOOR S5IGHMAL IS PRESENT, BUT YOU CANMNOT MAKE A e

PHOME CALL

INDOOR SIGNAL 1S NOT STABLE G

TABLE 2 - PROBLEM SOLVING — REFERENCE TC THE STEPS FOR TROUBLESHOOTING

The following symbals are used in the diagrams:

nferrogation box

Action box
(controiz ar checks)

BEEERENCE TO _l'-'-;'ev-_dfre ::.h'arr box to cther proceduras
THE PROCEDURE X «" identifies the procedurs
21 Q6D O730F - OR2-5BLF1 SERIES Page 8 ENG Rel. D4
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PROCEDURE 1

B

PROBLEM

GREEM LED (ref. 2, ILL OR2-SBLP1 SERIES) IS OFF

START

L

Chosg the equipment
guaranfes senvice just the
zame?

yes
¥

The LED iz broken.
The squipment can just the
same exiend the signai.

END

@1 CB0 D730F - OR2-5BLP1 SERIES
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PROCEDURE 2

B

FROBLEM

M INDOOR" SIGNAL

The GREEN LED {ref. 2, ILL OR2-SBLP1 SERIES) IS OFF

START

.

iz the ext AC/DC

LED = ON7 END

A

adapfer connecied fo the i Conaat #"E £
: ; ACDC adapier fo
eguipment? {connecior ref. T e
1, ILL OR2-SBLP1 qup
SERIES)
kes |
5
¥

iz the ext. AGDC e

adapfer plugged into the
line voliage?

Connact the axt

AG/DC adapier fo LED = QN7 END
fhe line voitage

SN R A

= no
L}
Ia the line power voltage na ) ¥es
e Corect the line LED = ON? END
(100-230Vac)? valfage problem
= no
r 4
h
Does the ext ACDC ne B tie it e S yes —
dapt Iy & TVd S e =
pi E‘:,:ﬁﬁ;ﬂf % AC/DC adapter
yes no
-+
¥
Equipment might be broken.
Confact RFS Affer-Sales
zZervice
¥
END
21 GBD D730F - OR2-5BLF1 SERIES Fage 11 ENG Rel. D4
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PROCEDURE 3
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NC INDOOR SIGNAL
FROBLEM
The GREEN LED (ref. 2, ILL 2R2-5BLF1 SERIES) = ON
ETART
Al connections ok no
bhetween equipment and Make the % . yes
R Rl connacfiong Signal available’ # END
yes
-4
b
Outdoor signal FE SEFERENCE TO
iabi
Mg s PROCEDURE
no
¥
Contact the phons company
{zenvice provider] fo aolve the
prabigmn.
END
21 0OB0 D730F - OR2-5BLP1 SERIES Fage 12 ENG Rel. 04
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PROCEDURE 4

PROBLEM INDOOR SIGNAL is too WEAK

ETART

Proper culdaor

anfenna installed for
zignal svaillable (ax
Directional anfenna) ?
Anfenna pogitioned

Inztall an anfenna swited to the ouwldoor
»| sigrnal available, or change the position
and prieniafion of the oufdoor anienna.

Outdoor signal leve e yes
adeguate

(= -F0adBm)¥

and oriented cormechy?

yes

Signal
availahbla?

Confact the phone company
(zervice provider) fo pinpoint the
best signal source.

|—- END

Connectors befween . o 4 ke th _ _ yes
equipment and anfennas » ﬂ:ifrn};;;ni ® — Signal availsble? cEND
tight?
yes - no
ki
Correct type ) )
cable installed? Replace the cable | ——»<  Signal available? END
¥es -+
no Adjuat the attenuations
Equipment operaling on the wp & down link | - . 2
with correct aifenusiion? paths to optimize Signal available END
eguipment performance
yes na
w
Replsce the indoor anfenna
with a model providing better
performance
yes
Signal auafl'a-bf}e/?/, o END
na l
Eguipment might be broken.
Contact RFS After-Sales & END
EEIVIGE
@1 080 0V30F - OR2-5BLP1 SERIES Page 13 EMG Rel. 04

FIXED BANMD OFF-AIR REPEATERS




lIE

PROCEDURE 5

INDDOR SHGMAL 1S PRESENT, BUT YOU CANNOT MAKE A
FROBLEW PHOMNE CALL
START
{zafzion between culdoor Au‘;’r:ast |'.I'1.e hacizonil and
ricl st 4 no verfical disfance befween yes
B fhllann Ija.'f::';ng?;:; m:ﬂur‘e # the anfennas unkl proper Phﬂnef;;:g& e END
repeater gain? indoor/outdoor isalafion ia o
sohieved.
o
yes =
4
Adjusgi the eguipment
Iz the atte i th
ip aEnZ n‘an:ﬁ .u:rlv: :.r;m: affenuations 3o a o Fhone: caly END
el it opfimize performance possible ?
e na
¥
Can you make phone no ranlst mf phgne
callz cutdoors? il i s s
provider] to solve the
problem.
'!'
Equipment might be broken.
Contact RFS Affer-Salesz
EEMVIDE
¥
END
91 360 O730F - OR2-5BLF1 SERIES Page 14 EMNG Rel. D4
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PROCEDURE 8

PROBLEM INDOOR SIGNAL IS NOT STABLE

START

Try fo siabilize the RF signal:
no Find a BTS that provides bafter

Iz the owldoor signal
atable?

#raception, or change the posiion Signal =fable?

and arieniafion of the oufdoor

anfenns.
no
25
¥ 13
Contact the phone company
{zendice provider) fo oolve the
probien.
END
F
Adjuat the honzontal and vertical
Iz ihe isolation befwesen no | diztance between the anfennas fo
- Tl 2
oaldcar Snd indotr | = gaEim iz 15|:|'|.IEI more than the Signal stable? ¥e D
antennas? repeater gain
yes no
+
L
Check the RF connecfion Fen!
place the damaged .
cablez. Are they T Signal siable? END
damaged?
mno
no
-
F
Are you sure the
connections between the iz Comechh
iy make the -
equipment and the e R Signal stable? END
antennas sre bght?
na
=t
¥ “+*
w
Eguipment might be broken.
Contacf RFS After-Sales
senice
L 4
END
81 050 O730F - OR2-5BLF1 SERIES Page 13 EMG Rel. 04
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1) SAFETY RULES

1.1 Intreduction

The equipment described in this technical handbook has been designed and tested in conformity of
international safety standards IEC215 / ENG0215 and IECRB50 / ENG025D; the equipment has fo be used
under the responsibility of specialised personnel only. In accordance with IEC215 ¢/ ENB0215, adjustment,
mainfenance and repair of the exposed eguipment shall be carried out only by gualified personnel, who are
aware of the hazards involved. The minimum gualifications are established in the standard.

Final installation of the systems must fulfil the EMF emission levels. as requested by regulations in force
(recommendation n. 18885 18/EC).

, WARMNING: Installation Notes

&' blodular eguipment, intended o be housed insidea rack cabkinet, must be installed within & protecied
| acocess area only.

This area must be opporunsly protecied by securily system that will exclude the eniry, even if accidental, to
noft authorized and frained personnel. Akematively, the cabineil in which the sguipment is housed., must be
closed on all sides, to allow the access to internal parts to authorized personnel only

1.2 AC Power supply
When working on the eguipment always make sure that the equipment is not connected to the mains

supply.

Before power up always make sure that the equipment is connected to earth by using the equipment
grounding bolt.

If it is mecessary to fit an AC power supply plug fo powsr cable, the User must cbserve the following colour
codes: LIVE terminal to BROWHM l2ad NEUTRAL terminal to BLUE lead EARTH terminal to GREENELLOW
lead The Ussr must also ensure that the protective sarth wire would be the last to break, should the cable be
subject to excessive straim.

1.3 Safety precautions

For the correct and safe use of the sguipment it is essential that both cperation personnel and services
personnel follow generally accepted safely procedures (see |[EC Publications 215: "Safely measures for
radic transmitting equipment” and 81010-1: "Safety requirements for electrical equipment for measurement,
contral, and laboratory use™) in addition to the safety precautions specified in this technical handbook.
Specific warnings and caution statemenis, where applicable, can be found throughout this technical
handbook. Warning and caution statements andior symbols are marked on the squipment wherz is
necessary. (see also AMNEX n®1)

As far as the equipment safety devices are concernad please remind that: -perodic functional check shall be
carried ocut on protective devices; -funciional check shall be carned out on profeclive devices, when they
hawve operated under fault condtions; -safety dewvices shall not be aliered or disconnescied except for
replacement -safely circuil shall not be modified.

SAFETY RULES Page 1 ENG
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1.4 Caution and warning statements

Caution It's used fo indicate the correct operation and maintenance, in order to prevent damage or
destruction of squipment or other property. Warning of danger Us=sd to indicate the potentizl hazard that
requires correct procedures or practices in order fo avoid personal injury.

1.5 Impaired safety protection

Whensaver it is likely that safe cperation is impaired. the apparafus must be in-operative and secursd against
umintendsd cperation. The appropriate servicing staff authority must be informed.

Forinstance, the safetly is likely to be impaired i the equipment fails to perform the prescribed
measurements, or shows visible damages.

1.6 Electrostatic sensitive devices

In case of elecirostatic sensitive devices [ for instance all 1Cs and many other semiconductor devices belong
to this class) it is essential to use a right proteciion to reduce the risk of personal injury. Careless handling,
during repair, may imply fe danger. When repairing. make sure that you are connecied with the same
potential as the ground of the equipmeant by means of the rnight devices, ie. a GIRDLE (3 wrist wrap with
resistance) and a WINDING CORD to be connected to the girdle and to the relevant socket placed on the
eguipment.

You must alsa keep compeonents and focls af this potential.

1.7 Electrolytic Capacitors

Maon-solid elsetrolytic capacitors must not contain chemicals, which may be regarded as hazardous, if
incorrectty handled. Caution is necessary, should the outer case be fractured.

1.8 Electric shock

In zase of elzctric shock it is recommendead not to touch the person before breaking the circuit by means of
the power supply switch; should it be not possible o break the circuit power supply it would be advisable to
try to rescus the person by means of some insulating malenals: e.9. a wood stick, a nylon cord or & suitable
service made of plastics, et

NEVER TOUCH ELECTROCUTED PEOPLE WITH YOUR HAND AS LONG AS THEIR BODIES ARE
SUBJECTED TO VOLTAGE. OTHERWISE YOU TOO WOULD GET ELECTOCUTED.

Call the doctor and then immediately perform the arificial respiration as described here below:

m
=
[
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Lay the patient on his back with his arms parallel to his body: if the patient lies on an
inclimed plans, pleass make sure that his stomach be slighily lower than his breast.
Dpen the patient's mouth and check i there are foresign bodies. Kneel down near the
pafient at the same level as his head's. put one of your hands under his head and the
other one under his nack. Lift the patient's neck and l=t his head fall backwards the
miost possible.

Shift your hand from the patienf's neck to his chin; put your thumb betwesen his chin
and his mouth, your forefinger aleng his jawbone, keep your other fingers fight. By
doing these operations stad the sself-oxygenation by mesans of deep brea1hing%\
standing cpen-mouthed. With your thumb betwesn the patient's chin and his mouth,
keep the patient's lips closed and blow into his nasal cavities.

Curing these operations see if the pafient's breast rises. If it is not so, his nose may be
obstructed; in this case, by levering on his chin with your hand, cpen the patient's
mouth, put your lips on and blow into his oral cavity. Look at the patient's breast and
g2 if it rses. One can use this second method instead of the first one alsa if the
patient's nose is not obstructed, provided that his nose be cccluded by squeezing his
nosirils with your hand after shifting it from his head. The patieni's head must be kept
bent backwards the most possible.

Start with ten fast and desp expirations, then go on at the rhythm of tewelvefifteen expirations per minuis.
Continue as long as the patient has recovered consciousness, or 3 doctor has ascerained his death.

1.9 Burns

As far as burns are concemed;

&  Don't try io take off clathes from the burnt pars;

#  Four some cold water on body burnt areas and ask immediately for a doctor,
« [Don't apply ocintments or oily tinciures.
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AMMNEX 1

When the equipment or the modules are

eguipped with the labels as shown here below, it is 2ssential to
observe the wamings contained

-LIVE VOLTAGE POINT

YELLOW
BLACK RED
YELLOW BLACK
-PROTECTIVE EARTHING TERMINAL
BLACK
-CLASS 1 LASER PRODUCT
ELACK BLACK
YELLOW
CLASS 1
LASER FRODUCT
YELLOW ELACK
EXPLANATORY LABEL WARNING LABEL

{affed to the CLAESS ¥ produst side) {affived fo the CLASE 1 product frond)

Froducts which are of CLASS 1 as defined in the [EC EN G0E25-1, fourth edition "Safety of laser
products -Part 1: Equipment classification, requiremenis and user's guide”. Even if the product is of
CLASE 1, please observe the following safely procedures, prescribed in the cited norm:

do not observe directly the laser beam,

do not use observation optics (lens, microscopes, telescopes, ete.),
do not expose eyes directly.

SAFETY RULES Page 4
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-DEVICES SENSITIVE T THE ELECTROSTATICS
WARMING: Please observe the dus precautions in handling devices which are sensitive to the
electrostatics.

BLACK BLACK

YELLOW _/

-NON-SOLID ELECTROLYPTIC CAPACITORS MAY CONMTAIN CHEMICALS TO BE REGARDED AS
HAZARDOUS, IF INCORRECTLY HAMNDLED.

WARNING
THE MAXIMLUM CAUTION IS REQUIRED IF THE OUTER CASE IS FRACTURED

BLACK
BLACK

YVELLOW

SAFETY RULES Page 5 ENG
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2} STANDARDS - BAR CODE LABELS

TN

F@
[ Ttem —w m ol |

rI-D

Fig. 1

Label fields {ref. Fig.-1):

a) Serial number: this field contains the senal number (made up of a 7-digit sequential group) of the
module or equipment.

k) F (final test tracing owut): this field contains an F letter that has been barmred to cenify that the item has
baen successfully tested in the faciory Final Test Dept.

) Customer order reference.
d) Eguipment acrenym or production part number.

) IC5 (lkem Change Status): this fisld contains the ifem 125, made up of 2 digits. staring from 01, of the
praduction part number or equioment.

Fig-2 shows an example of bar code labe!l applisd:

s MBI

IJ:.‘? 64 -1[“"r'.'|] ]
[ |L2m = —l

Fig. 2
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2.1) SYMBOLS
EQUIPEMENT FRONT SYMBOLS

B

criterion

—

Sterea headphone

M push-button

L

Lo "

Channel / band filter

_<

SYMBOLS |DESCRIPTION SYMBOLS DESCRIPTION I5YMBOLS |DESCRIPTION
@ Earth connection ﬂ_ mpulsive command ;\'-.E Band-stop filter
J___ Fround = Fuse _— Low-pass filter
/_J7 Zhassis ground |E||:| Thermal breaker — High-pass fiter
~_ |ac H Failurs i
SRR, oeC /if Crvertemperat. C:':I Stereo
~_- |Pulse current | | E:;r;i meniieing L] Balance
—||— Battery | accumuliator = 5r||§nual maonitoring [;:‘ Ampifier
1 [rostecomecer || || (Peceme || BB [
— |t comesr || [£]  (Fereezem | ]|
@ OFF :‘:- ;il::];rgfglzirk it j' Audio connection

‘ N rfi-l Ggﬁn_g as openng (‘F -—:ea-:l;h;:n&
criterion conneciion
@ STAND-BY |';|:| Gating as closing r/_;"'\'
0

Siar connection

STANDARDS

Pags 2
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EQUIPEMENT FRONT SYMBOLS
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SYMBOLS DESCRIPTION SYMBOLS DESCRIPTICN EYMBOLS DESCRIPTION
/\ Delta connection \;/ Receiving antenna I ? IH_.“' Cual sound
High woltage JJ’_I Linearization
4 . Limiter uppsr
@ Stam push-button //_ rechold
=", Local, manua Limiter lower
. command —// threshicld
JX_ Butomatic =] Adjusting
. .. .
£ -‘\I, ::‘i::nlf:;émh S il Max adjusting
e i ik
M [ acte [T 2 s
L] f
l:‘\-_,/'l funciion) Min adjusting
. Stand-b o s J
(7)) |pmes () |nasing
B- Chutput connector -,":_ :) Frequency adjusting
& g - Xial adjustin
nput connector s B E
_1 Clock display —_—
O {operation tme I"_"| Freq. tuning
counter) 4\
00\-&1 Fan, blower I/-Ih\' AmpStude funing
J A
\|/ Antenna =T Band tuning
Y Transmisssaon antznna \/ Mono
STANDARDS FPags 3 EMG.




BLOCK DIAGRAM SYMBOLS

(I3

SYMBOLS DESCRIPTION SYMBOLS DESCRIPTIOMN SYMBOLS DESCRIPTION
o Do
Lmnear variabi®ty Lo | 2-way switch | ¥ ;f:q:ul-:ilg_neral
N . . oltage coniro NOT peneral
Aistowoialic: adjustmient E elzciromagneta relay I::} symbszl

Combiner genera
sign

Trasformatore
Transformer

Preemphasis

| L] | I | ] | [ | ] ™|

B

device

2-way powsr dider HU_ f;ii?r geberal £ Dieenphasis
J-way powesr dhvider <—H> Bridge rectdfier ; dI::aa::riﬁ:'nr?tpE‘ra Wpe
S-wiay powsr dvider 2'1"5 Voltage regulaior E] Resistive attenuator
4B Hybrid '*' Zener regulator a8 Pad

K Whae limiter e‘ Goredint Fimnt i "|'J Fixed phass shifier

Postive peak clipper

T
wis

Smuscidal oscillator

Therma! swiich

Megative peak clipper

Y,

Ex-0R

Band-pass filer

Circulaior

I:J

R general symbol

Band-stop filker

solator

U

NOR general symibal

Liow-pass filter

| B ] | IN |

Swiich

U

AMD general symbol

High-pass fiier

STANDARDS
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BLOCK DIAGRAM SYMBOLS
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Phase egualizer

Tarise 1o cubdcal poaer

Propagation time
egualizer

Amginer peneral symbaol

Lazer diode electrcal-
ocptical ransmdter

Muliistags ampinar

Cptizal-slectrical
recener

STANDARDS

Page &

SYMBOLS DESCRIPTION SYMBOLS DESCRIPTICN SYMBOLS DESCRIPTION
: i Diwvider by n E} DCLTIFI fier E:' Optical amplifier
- . Differzntal

4 Multiplier by n |§" comparaior
-@- Mixer general symool E?b Phase comparstor
e ;L;F';;'WE”EF fom I [)l Detector ampifier
7= Lamped to the
A DEHH-GDI‘I'-‘EITE'F from r syncrironizing signal
[ BF io IF SLawn
peak
| Voltage [ freguency j:f T
v e Schmitt’s trigger
_— B Ampitude Inearity
| Directional couple f i
(L] Diouble directional I AmpFude Emiter
1 coupler ot without distorsion
L] Ciirectional coupler [ - :
i3 il ik kst J."r_ Egualizer general sign
£] Detector _A-_ Ampiiuds egualizer
Peak detector L

EMNG.




LB BREVIAZICONI E ACRONIMI
ABEBREVIATIONS AND ACRONYMS

AC
ALC
BCCH
BDA
BTS
DC
DCS
EGSM
EMC
FET
GEM
GEM-R
HFa
IF
IP3
Lha
MAMIC
MS
MTEF
MU
NF
OMC
oMT
FC
FEF
FLL
FSTH
RAM
RF
RL
RU

ZIM
EPW

LUMTS
UPs
VEO
VSWR

Alternating Current
Automatic Level Conirgl
Broadcast Contral Channel
Bi-Directiomal Amplifier
Base Transcener Station
Dirgct Current
Digital Cellular System
Enhanced Global System for Maokile Communications
Electro-Magnetic Compatikility
Field-Effect Transistor
lobal System for Maobile Communications
G5M - Railway
High Power Amphfier
Intermediate Frequency
Third crder Intercept Paoint
Low Moise Amplifier
Moneglithic Microwave Integrated Circuit
Mlobile Station
Mlean Tims Between Failures
blaster Linit
Maoise Figurs
Operation and Maintenance Center
Operation and Maintenance Terminal
Personal Computer
Feak Envelops Power
Phase-Locked Loop
Public Switched Telephaone MNetwork
Random Access Mamory
Radiz Freguency
Return Loss
Remote Unit
Surface Acoustic Wave
Subscriber Identity Module
Superdision
Transisior, Transistor, Logic
Universal Mobkile Telscommunizations System
Uninterruptible Power Supply
‘Valtage Controlled Cscillator
‘Voltage Standing Wave Ratio

ABBREVIATIONS AND ACROMNYMS
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