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(57) Abstract: Repeater apparatus for conveying a radio-
frequency (RF) signal into an epvironment closed-off (o
the RF signal, including a master transceiver unit having a
master port which receives the RF signal, a local oscillator
(LO), which generates a LO sigaal at a LO frequency, and
a frequency divider which dividas the LO fraquency of the
LO signal by an integer to produce a divided LO signal.
The master wransceiver unit also includes a master mixer
coupled to the master port and the divider which generates
an intermediate-frequency (IF) signal responsive to the RF
signal and the LO signal. The apparatus includes one or
more slave transceiver units, each unit positioned within
the environment closed-off to the RF signal and includ-
ing a frequency multiplier which generates a recovered LO
signal ar the LO frequency by multiplying the frequency of
the divided LO signal by the integer, a slave mixer coupled
to the multiplier which generates a recovered RF signal re-
sponsive to the recovered LO signal and the [F signal, and
a slave port coupled to the slave mixer which receives the
recovered RF signal therefrom and transmits the recovered
RF signal into the closed-off environment. The apparatus
further includes one or more cables coupled between the
master transceiver unit and the one or more slave trans-
cetver units which convey the IF signal and the divided
LO signal between the master transceiver unit and the one
or more slave transceiver umnits,
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IN-BUILDING RADIO-FREQUENCY COVERAGE
BACKGROUND OF THE INVENTION

L Field of the Invention

The present invention relates generally to cellular communication
systems, and specifically to cellular communication systems for areas where

radio-frequency signals have difficulty entering.

1L Description of the Related Art

In cellular communications systems there are typically regions where
the coverage is difficult or incomplete, for exémple, within metal-framed
structures and underground. One of the reasons for the difficult coverage is
Faraday-cage type shielding, wherein radio frequency (RF) signals have
difficulty penetrating an effectively closed condutting structure. Another
reason is Rayleigh fading, which is generated by a signal traversing multiple
paths between a transmitter and a receiver. Typically the multiple paths are
caused by reflections and/or refractions of the signal by objects between the
transmitter and the receiver. The multiple paths followed by the signal
generate interference effects at the receiver, which effects manifest
themselves as differences in measured signal strength at the receiver, the
measured signal strength being a function of the different paths followed by
the signal. Methods for improving the. coverage in regions where Faraday-
cage type shielding and Rayleigh fading occur are known in the art. .

U. S. patent 5,404,570, to Charas et al, whose disclosure is incorporated
herein by reference, describes a repeater system used between a base
transceiver station (BTS) which is able to receive signals and a closed
environment such as a tunnel, wherein the environment is closed off to
transmissions from the BTS. The system down-converts a high radio-
frequency (RF) signal from the BTS to an intermediate-frequency (IF) signal,
which is then radiated by a cable and an antenna in the closed environment

to a receiver therein. The receiver up-converts the IF signal to the original
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RF signal. Systems described in the disclosure include a vehicle moving in a
tunnel, so that passengers in the vehicle who would otherwise be cut off
from the BTS are able to receive signals.

U. 5. patent 5,603,080 to Kallandar et al, whose disclosure is
incorporated herein by reference, describes a plurality of repeater systems
used between a plurality of BTSs and a closed environment, wherein the
environment 1is closed off to transmissions from the BTSs. Each system
down-converts an RF signal from its respective BTS to an IF signal, which is
then transferred by a cable in the closed environment to one or more
respective receivers therein. Each receiver up-converts the IF signal to the
original RF signal. Systems described in the disclosure include a vehicle
moving between overlapping regions in a tunnel, each region covered by
one of the BTSs via its repeater system. Thus passengers in the vehicle who
would otherwise be cut off from one or more of the BTSs are able to receive
signals from at least one of the BTSs throughout the tunnel.

U. S. patent 5765099, to Georges et al., whose disclosure is
incorporated herein by reference, describes a system and method for
transferring an RF signal between two or more regions using a low
bandwidth medium such as twisted pair cabling. In a first region the RF
signal is mixed with a first local oscillator to produce a down-converted IF
signal. The IF signal is transferred to a second region via the low bandwidth
medium, wherein the signal is up-converted to the original RF signal using
a second local oscillator. The local oscillators are each locked by a phase
locked loop (PLL) in each region to generate the same frequency, the locking
being performed in each loop by comparing the local oscillator frequency
with a single low frequency stable reference signal generated in one region.
The reference signal is transferred between the regions via the low
bandwidth medium.

One of the methods for overcoming Rayleigh fading, is to use a
plurality of spatially-diverse receiving antennas, relying on the fact that
statistically the chance of destructive interference occurring at all the
antennas for a given signal is small. Using a plurality of antennas (in many

cases two antennas are sufficient) enables a corresponding diversity of
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received signals to be analyzed, and typically the strongest signal is chosen.
In the case of two antennas, the received signals are referred to as main and
diversity signais.

U. S. patent 5,513,176, to Dean et al., whose disclosure is incorporated
herein by reference, describes a distributed antenna array within a region
where reception is difficult. The performance of the antenna array is
enhanced by utilizing the signal diversity which is generated by the
antennas being spatially distributed. Each antenna has a differential time
delay applied to signals received by the antennas, so that the diverse signals
are also separated in time. The differentially-delayed signals are preferably
down-converted to an intermediate frequency and are combined, and the

combined signal is then transferred out of the region via a cable.

SUMMARY OF THE INVENTION

It is an object of some aspects of the present invention to provide
methods and apparatus for improved coverage in regions where cellular
communication is inherently difficult.

In preferred embodiments of the present invention, repeater
apparatus for use in a cellular communications system comprises a master
transceiver unit, which communicates, preferably over the air or
alternatively via a cable, with a base transceiver station using master radio-
frequency (RF) signals. The master transceiver unit is coupled by one or
more cables to one or more slave transceiver units, which are situated in an
environment substantially closed off electromagnetically from the
environment wherein the base transceiver station is situated. The slave
units comprise respective slave antennas, by means of which the slave units
communicate with mobile cellular transceivers using slave RF signals. Most
preferably, the slave units are located in a region where the master RF
signals are not able to penetrate, such as within a building. Signals between
the master unit and the slave units are transferred at intermediate
frequencies {IF) via the cables.

In both master and slave units, the IF signals are generated by down-

converting the respective RF signals, and the RF signals are recovered by up-
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converting the IF signals. The up-conversion and down-conversion are
performed using the same local oscillator (LO) frequency in the master and
the slave units. In order to generate the same LO frequency in all units, one
local oscillator in the master unit generates the LO frequency, and the
generated LO frequency is divided by an integer in the master unit. The
divided LO signal is transferred by the cable to the slave units, wherein the
divided LO signal is multiplied by the same integer to recover the LO
frequency. '
- Transferring an integer-divided LO frequency throughout the system,
for use as a reference, enables recovery of the undivided LO frequency by
multiplying by the same integer. Furthermore, the integer-divided LO signal
'c:én be distributed With low loss over Eorwentional, inexpensive cable. Thus,
one local oscillator supplies the entire system with the same LO frequency,
so that problems which might be caused by LO frequency differences within
the system are obviated.
| In some preferred embodiments of the present invention, the RF
signals comprise code division multiple access (CDMA) signals, which
include one or more pilot signals associated with cellular channels over
which the mobile transceivers are to communicate. The slave units
comprise respective transmission delay elements which add a differential
time delay to signals transmitted from the master unit to the respective
slave units. The differential time delay effectively adds diversity to the
signals received by the slave units, so that reception of pilot tone signals
transmitted by the master unit is improved. In some preferred
embodiments of the present invention, the slave units comprise respective
receive delay elements, which add a differential time delay to signals
received by the master unit from the respective slave units, so that reception
of signals from the slave units is improved.
In some preferred embodiments of the present invention, the local
oscillator generating the particular LO frequency is not necessarily a high-

stability oscillator, since any variations in the LO frequency are transferred

throughout the system.
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In some preferred embodiments of the present invention, a plurality
of master units communicate with a respective plurality of groupings of one
or more slave units, each master and slave grouping operating substantially
as described hereinabove. Preferably, the plurality of master units (and their
respective slave umits) utilize the same LO frequency to generate the IF
frequencies used for master-slave communication. Alternatively, each
master unit and its respective slave units utilize different LO frequencies. By

dividing the slave units among the master units, an overall noise figure of

“the system is reduced. Most preferably, at least some of the slave units

provide signals which are used as diverse receive signals, so that overall
reception by the slave units is improved.

In some preferred embodiments of the present invention, the system
operates as a channelized repeater system transferring channelized signals
between the master and slave units. Most preferably, one or more filters are
placed within the one or more slave units or one or more master units for
the purpose of filtering out unwanted signals, for example signals outside
specific channels which are designated to be transferred between the master
and slave units.

There is therefore provided, in accordance with a preferred
embodiment of the present invention, repeater apparatus for conveying a
radio-frequency (RF) signal into an environment closed-off to the R¥ signal,
including:

a master transceiver unit, including:

a master port which receives the RF signal;

a local oscillator (LO), which generates a LO signal at a LO frequency;

a frequency divider which divides the LO frequency of the LO signal
by an integer to produce a divided LO signal; and

a master mixer coupled to the master port and the divider which
generates an intermediate-frequency (IF) signal responsive to the RF signal
and the LO signal;

one or more slave transceiver units, each unit positioned within the

environment closed-off to the RF signal and including:
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a frequency recovery circuit, preferably‘a frequency multiplier, which
generates a recovered LO signal at the LO frequency by multiplying the
frequency of the divided LO signal by the integer;

a slave mixer coupled to the multiplier which generates a recovered
RF signal responsive to the recovered LO signal and the IF signal; and

a slave port coupied to the slave mixer which receives the recovered
RF signal therefrom and transmits the recovered RF signal into the closed-
off environment; and

one or more cables coupled between the master transceiver unit and
the one or more slave transceiver units which convey the IF signal and the
divided LO signal between the master transceiver unit and the one or more
slave transceiver units.

Preferably, the master port is a two-way port, and each slave port is a
two-way port through which the respective slave transceiver unit receives
an RF slave signal from the closed-off environment and mixes the RF slave
signal with the recovered LO signal to produce a slave IF signal which is
conveyed by the one or more cables to the master transceiver unit, wherein
a recovered slave RF signal is generated and is conveyed to the master port
for transmission therefrom.

Preferably, each slave transceiver unit includes a respective IF signal
reverse path wherein the reverse path comprises a delay element which
delays the IF signal in the reverse path by a predetermined time. |

Preferably, the master transceiver unit includes an antenna which
receives the RF signal from a base transceiver station and ‘ransfers the
received RF signal to the master port.

Preferably, the master port receives the RF signal via a cable coupled
to a base transceiver station.

Further preferably, each slave unit includes one or more antennas
coupled to the respective slave port which transmit the recovered RF signal
into the closed-off environment.

Preferably, the master unit transceiver includes a DC power supply
which generates a DC level that is conveyed over the one or more cables to

power the one or more slave transceiver units.
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Preferably, the master unit transceiver includes a controller which
controls the operation of the master transceiver unit and the one or more
slave transceiver units.

Further preferably, the repeater apparatus includes a remote control
unit which transfers control signals between the controller and an operator
of the apparatus.

Further preferably, the controller generates modulated control signals
which are conveyed by the one or more cables between the master
transceiver unit and the one or more slave transceiver units.

Preferably, the apparatus operates in a cellular communications
network at frequencies substantially in the range 800 MHz to 1900 MHz.

Preferably, the IF signal corresponds to one or more predetermined
channels of a multiple-access communications network.

Preferably, the one or more slave transceiver units include a plurality
of slave transceiver units coupled to the master transceiver unit in one or
more daisy-chain topologies.

Further preferably, the one or more slave transceiver units include a
plurality of slave transceiver units coupled to the master transceiver unit in
one or more star topologies. |

Preferably, the one or more slave transceiver units include a plurality
of slave transceiver units coupled to the master transceiver unit in one or
more hybrid star-daisy-chain topologies.

Preferably, each slave transceiver unit includes a respective IF signal
forward path, wherein the forward path includes a delay element which
delays the IF signal in the forward path by a predetermined timne.

. There is further provided, in accordance with a preferred
embodiment of the present invention, a method for conveying a radio-
frequency (RF) signal into an environment closed-off to the RF signal,
including:

receiving the RF signal at a master port;

providing a local oscillator (LO) signal operating at a LO frequency in

a vicinity of the master port;
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dividing the LO frequency of the LO signal by an integer to produce a
divided LO signal;

generating an intermediate frequency (IF) signal responsive to the RF
signal and the LO signal; _ '

conveying the IF signal and the divided LO signal to the closed-off
environment;

multiplying the frequency of the divided LO signal by the integer to
generate a recovered LO signal having the LO frequency;

mixing the recovered Lo signal and the IF signal to generate a
recovered RF signal;

coupling the recovered RF signal to a slave port; and

transmitting the recovered RF signal into the closed-off environment
from the slave port.

Preferably, the method includes:

receiving a slave RF signal from the closed-off environment at the
slave port;

mixing the slave RF signal and the LO signal to produce a slave IF
signal;

recovering the slave RF signal by mixing the slave IF signal with the
LO signal; and

transmitting the slave RF signal from the master port.

Preferably, receiving the RF signal includes receiving a cellular
communications transmission at a frequency in the range 800 MHz to 1900
MHz.

Preferably, generating the IF signal includes producing an IF signal
having a frequency substantially less than the frequency of the RF signal.

Further preferably, generating the IF signal includes producing an IF
signal having a frequency substantially less than the LO frequency.

Further preferably, generating the IF signal includes producing an IF
signal to correspond to one or more predetermined channels of a multiple-
access communications network.

Preferably, conveying the IF signal to the closed-off environment

includes delaying the IF signal by a predetermined time.
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Preferably, mixing the slave RF signal and the LO signal to produce a
slave IF signal includes delaying the slave IF signal by a predetermined time.

There is further provided, in accordance with a preferred
embodiment of the present invention a communications repeater system
that includes a plurality of slave units, which receive a main radio
frequency (RF) signal and a diversity RF signal transmitted by one or more
mobile communication units in a vicinity of the slave units and which
generate, responsive to the received RF signals, a respective main
intermediate frequency (IF) signal and diversity IF signal, apparatus for
converting the IF signals to respective recovered main and recovered
diversity radio-frequency (RF) signals, including:

a main master unit, including;:

a main IF port which receives the main IF signal;

a local oscillator which generates a local oscillator (LO) signal;

a reference signal generator, coupled to the local oscillator, which
generates a reference signal responsive to the L.O signal;

a main mixer coupled to the main IF port and the local oscillator
which generates the recovered main RF signal responsive to the main IF
signal and the LO signal; and

a main RF port coupled to the main mixer which transmits the
recovered main RF signal; and

a diversity master unit, including:

a diversity intermediate frequency (IF) port which receives the
diversity IF signal; '

a receiver which generates a recovered LO signal from the reference
signal received from the main master unit;

a diversity mixer coupled to the diversity IF port and the receiver
which generates a recovered diversity RF signal responsive to the diversity
IF signal and the recovered LO signal; and

a diversity RF port coupled to the diversity mixer which transmits the
recovered diversity RF signal.

Preferably, the reference signal generator includes a frequency divider,

which divides a frequency of the LO signal by an integer to produce a
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divided LO signal, and the receiver includes a multiplier which multiplies
the divided LO signal by the integer to generate the recovered LO signal.

Preferably, the reference signal includes the LO signal, and the
receiver includes a splitter which receives the LO signal and splits the LO
signal to generate the recovered LO signal.

Preferably, each slave unit includes a respective IF signal forward
path, wherein the forward path includes a delay element which delays the IF
signal in the forward path by a predetermined time.

Further preferably, each slave unit includes a respective IF signal
reverse path, wherein the reverse path includes a delay element which
delays the IF signal in the reverse path by a predetermined time.

| Preferably, the plurality of slave units includes:

one or more main slave units coupled to the main IF port which

receive the main RF signal and generate the main IF signal responsive to

the LO signal and the main RF signal; and
one or more diversity slave units coupled to the diversity RF port

-which receive the diversity IF signal and generate the diversity IF signal

responsive to the LO signal and the diversity RF signal.

Preferably, the one or more main slave units are separated sufficiently
in position from the one or more diversity slave units so that the main RF
signal received by the one or more main slave units and the diversity RF .
signal received by the one or more diversity slave units are distinguishable
from each other by the one or more main slave units and the one or more
diversity slave units.

Preferably, the system includes an antenna coupled to the main RF
port and the diversity RF port which radiates the main recovered RF signal
and the diversity recovered RF signal.

Further preferably, the system includes a cable coupled to the main
RF port and the diversity RF port which conveys the main recovered RF
signal and the diversity recovered RF signal to a base transceiver station.

There 1is further provided, in accordance with a preferred
embodiment of the present invention, a communications repeater system

that includes a plurality of slave units, which receive a main radio
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frequency (RF) signal and a diversity RF signal transmitted by one or more
mobile communication units in a vicinity of the slave units and which
generate, responsive to the received RF signals, a respective main
intermediate frequency (IF) signal, and diversity IF signal, a method for
converting the main and diversity IF signals to respective recovered main
and recovered diversity radio-frequency (RF) signals, including:

receiving the main IF signal generated responsive to the main RF
signal in a main IF port;

generating a local oscillator (LO) signal;

mixing the main IF signal and the LO signal to generate a recovered
main RF signal;

transmitting the recovered main RF signal from a main RF port;

receiving the diversity IF signal generated responsive to the diversity
RF signal at a diversity IF port;

generating a reference responsive to the LO signal;

receiving the reference to generate a recovered LO signal;

mixing the diversity IF signal and the recovered LO signal to generate
a recovered diversity RF signal; and

radiating the recovered diversity RF signal from a diversity RF port.

Preferably, generating the reference includes dividing a frequency of
the LO signal by an integer to produce a divided LO signal, and receiving the
reference includes multiplying the frequency of the divided LO signal by the
integer. :
There is further provided, in accordance with a preferred
embodiment of the present invention, repeater apparatus, including:

first and second master units, which communicate with respective
first and second wireless communication networks operating on respective
first and second frequency bands;

a combiner, in wired communication with the first and second
master units, so as to receive therefrom and convey thereto communication
signals that are transmitted over the first and second networks; and

a plurality of slave units, coupled to the combiner, and located at a

plurality of different, respective locations within a generally closed
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environment, so as to communicate with mobile wireless units operating
on the first and second frequernicy bands.

Preferably, the first frequency band includes frequencies substantially
in a range 800 MHz to 900 MHz and the second frequency band includes
frequencies substantially in a range 1800 MHz to 1900 MHz.

Preferably, the plurality of slave units includes at least one slave unit
operating on the first frequency band and at least one slave unit operating
on the second frequency band.

Preferably, the repeater apparatus includes one or more antennas
coupled at least to the first or the second master unit via which the
respective master unit communicates with the respective wireless
communication network.

Further preferably, the repeater apparatus includes a cable coupled to
at least the first or the second master unit via which the respective master
unit communicates with the respeétive wireless communication network.

Preferably, the first wireless communication network includes a
cellular network, and the second wireless communication network includes
a Personal Communication Services (PCS) network.

The present invention will be more fully understood from the
following detailed description of the preferred embodiments thereof, taken

togetherlwith the drawings, in which:

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic block diagram of an in-building repeater system,
according to a preferred embodiment of the present invention;

Fig. 2 is a schematic block diagram of a cellular master unit comprised
in the system of Fig. 1, according to a preferred embodiment of the present
invention;

Fig. 3 is a schematic block diagram of a cellular slave unit comprised

in the system of Fig. 1, according to a preferred embodiment of the present

invention;
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Fig. 4 is a schematic block diagram of a repeater system installed in a
building, according to an alternative preferred embodiment of the present
invention;

Fig. 5 is a schematic diagram showing signals passing through a
splitter/combiner comprised in the system of Fig. 4, according to a preferred
embodiment of the present invention;

Fig. 6 is a schematic block diagram showing a repeater system
installed in a building, according to a further alternative preferred
embodiment of the present invention;

Fig. 7 is a schematic block diagram of a diversity master unit
comprised in the system of Fig. 6, according to a preferred embodiment of
thé present invention; and

Fig. 8 is a schematic block diagram showing a repeater system
installed in a building, according to an alternative preferred embodiment of-

the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Reference is now made to Fig. 1, which schematically illustrates an in-
building repeater system 10, according to a preferred embodiment of the
present invention. A master cellular (hereinafter referred to as CELL)
antenna 14 receives a master CELL radio-frequency (RF) signal from a
remote transceiver 13. Antenna 14 is most preferably positioned outside a
building 16, so that signals may be transmitted between the antenna and
transceiver 13 generally without hindrance. Transceiver 13 is preferably a
transceiver in a base transceiver station (BTS) of a cellular telephone system
operating in a frequency band in a range of approximately 820 MHz to 880
MHz, although any other suitable transceiver could also be used. The master
RF signal is transferred from antenna 14 to a master CELL unit 12 by
methods which are known in the art. Alternatively, master CELL unit 12
transmits RF signals to transceiver 13 and receives RF signals from the
transceiver without using antenna 14, for example, by using a cable 15
connected between master unit 12 and transceiver 13. Preferably, when

signals are transferred using antenna 14, master CELL unit 12 is positioned
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so that the path between the unit and antenna 14 is as short as possible, in
order to optimize the signal-to-noise value. Further preferably, transceiver
13 and/or master unit 12 comprise one or more rake receivers when the
cellular telephone system operates with CDMA signals.

Master CELL unit 12 receives the master RF signal and down-converts
the signal to a forward intermediate frequency (IF-FWD) signal, so that
master CELL unit 12 functions as a frequency conversion unit. The
downconversion is performed using a local oscillator signal generated in
unit 12, which signal has a frequency compatible with the frequency band
within which unit 12 is operating. For example, if master CELL unit 12
operates at 820 MHz to 880 MHz, the local oscillator frequency could be set at
750 MHz. (The local oscillator signal in master unit 12 is also used for
upconversion within the unit, as described in more detail below.) The IF-
FWD signal and a reference to the local oscillator signal are transferred via
one or more cables 20 to one or more slave CELL units 18, wherein the I[F-
FWD signal is up-converted to a "recovered” master RF CELL signal
corresponding to the RF CELL signal received by master CELL unit 12. Slave
CELL units 18 thus also function as frequency conversion units. When there
is more than one slave CELL unit, the units are preferably connected to
cables 20 in one or more "daisy-chain" topologies 23. Alternatively, the
units may be connected in one or more star topologies 27, or in one or more
daisy-chain-star hybrid topologies 29. The topology is preferably chosen
according to installation requirements of system 10 and building 16. Slave
CELL units 18 are positioned within building 16, which acts as an
electromagnetic barrier substantially closing off RF signals from transceiver
13 from the interior of the building, so as to radiate the recovered master RF
CELL signal within the building.

A patent application entitled "Split Repeater,” filed November 1,
1999, which is assigned to the assignee of the present invention and whose
disclosure is incorporated herein by reference, describes a cellular repeater
which down-converts an RF signal to an IF signal, then up-converts the IF

signal to recover the RF signal. Examples of frequencies that are used in the
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process of conversion are given in the application, which frequencies may
also be used in the present invention.

Each slave CELL unit 18 is coupled to one or more slave CELL
antennas 22, and the recovered RF signal is radiated by the one or more
slave CELL antennas 22 and is received by a CELL transceiver 25, most
preferably comprised in a mobile CELL telephone, although any other
suitable transceiver could be used. Slave CELL units 18 are most preferably
positioned within building 16 so that the recovered master RF CELL signal is
receivable within the building by CELL transceiver 25. As described in more
detail below, DC power generated to drive master CELL unit 12 is preferably
also transferred as a DC bias level via cables 20 to drive slave CELL units 18.
Cables 20 are preferably standard coaxial cables, although any other cables
capable of transferring the signals and bias level generated within master
CELL unit 12 and slave CELL units 18 may be used.

One or more antennas 22 of one or more slave units 18 also receive a
slave CELL RF signal from CELL transceiver 25, The slave CELL RF signal is
down-converted to a reverse intermediate frequency (IF-REV) signal by the
one or more slave units 18 receiving the RF signal. The IF-REV signal is
transferred via cables 20 to master unit 12, wherein the IF-REV signal is up-
converted to a recovered slave CELL RF signal, which is then transferred to
transceiver 13, as described hereinabove. The operations of CELL master
unit 12 and of one of CELL slave units 18 are explained in detail
hereinbelow.

Fig. 2 is a schematic block diagram of master CELL unit 12, according
to a preferred embodiment of the present invention. An RF duplexer 41
receives the master RF signal from transceiver 13 via antenna 14, as
described above. Duplexer 41 acts as a port and separates a path 43 of the
master signal from a path 45 of the received slave signal, by methods which
are known in the art. Alternatively, the master RF signal is received via
cable 15, as is also described above. The master RF signal is transferred to a
low noise variable gain RF amplifier 30. Amplifier 30 acts as a first stage of

amplification in path 43, and is most preferably constructed from very-low-

~ Noise components, as are Known in the art.
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The amplified signal from amplifier 30 is input to a mixer 32. Mixer
46 also receives a local oscillator (LO) signal, preferably generated by a
temperature controlled crystal oscillator or alternatively by a non-stabilized
oscillator. The oscillator and a frequency synthesizer act as a local oscillator
42, which transfers the LO signal to mixer 46 via a splitter 44. Preferably, a
controller 78 sets the frequency generated by local oscillator 42. Mixer 32 uses
the local oscillator signal to generate mixed signals comprising intermediate
frequency (IF) side-bands, which mixed signals are amplified in a second-
stage amplifier 34. The amplified mixed signals are then filtered in a band-
pass filter 36 which passes one intermediate frequency band centered on a
frequency herein termed IF-FWD, and rejects other bands generated in
mixer 32. Preferable choices for the local oscillator frequency, and the
corresponding IF-FWD frequency, are described in the above referenced
patent application. |

The output of filter 36 is input to a variable-gain amplifier 38 and a
power amplifier 40, which together adjust a level of the IF-FWD signal
according to requirements of the topology of the slave units installed in
building 16, and according to requirements of a link budget of system 10.
The adjusted signal is input to a triplexer 54. Preferably, the gain of amplifier
38 is set by controller 78.

Preferably, local oscillator 42 also supplies a local oscillator (LO) signal
via splitter 44 and a buffer amplifier 46 to a frequency divider 48, which
divider is set to divide the frequency by an integer, which is typically in the
range 2 - 16, although any other suitable value could be used. The divided
local oscillator (LO) signal is filtered to remove noise introduced by the
division in a narrow band-pass filter 50, and is input to an amplifier 52.
Amplifier 52 amplifies the received signal and transfers its output as a
reference signal operating at a reference frequency to triplexer 54. Triplexer
54 combines the amplified LO reference signal and the adjusted IF-FWD
signal, and transfers the combined signal to a bias-T filter 56.

Bias T filter 56 acts as a port and as a low-pass filter which biases the

combined signal from triplexer 54 with a DC level generated by a power

~supply 74. The DC level generated by supply 74 drives master unit 12.
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Preferably, power supply 74 receives its driving power in the form of
standard AC line power. Alternatively, power supply 74 receives its driving
power in any other suitable standard form, such as from a battery. Filter 56
transfers the combined signal at the DC bias level to a splitter 58, which
splits the signal into two paths, each path comprising at least one cable 20
and one slave unit 18. Thus each slave unit 18 receives the signal and the

DC power from splitter 58.
Master unit 12 receives the IF-REV signal generated in slave units 18

via cables 20 and bias-T filter 56. The bias-T separates the signal from the DC

level present in the cable, and the AC component, i.e., the IF-REV signal, is
transferred to triplexer 54. Triplexer 54 directs the IF-REV signal along path
45 of unit 12, to a variable-gain amplifier 60 which amplifies the IF-REV
signal to a level determined by the link budget of system 10. Mixer 62 mixes
the IF-REV signal from amplifier 60 and the LO signal from splitter 44 to
recover a slave RF signal received by one of the slave units 18. The
recovered slave RF signal is amplified in an amplifier 64 and then filtered in
a band-pass filter 66. The filtered amplified signal is then amplified in a
variable-gain amplifier 68 and a power amplifier 70 before transferring via
an isolator 72 to duplexer 41. The gain of amplifier 68 is preferably set by
controller 78, so that the signal output from isolator 72 is at a suitable level
for onward transmission from duplexer 41. Alternatively, the signal output
from isolator 72 is transmitted to transceiver 13 via cable 15. Most preferably,
gains of the variable-gain amplifiers of master unit 12 described hereinabove
are adjusted so that the overall signal gain, from port to port, far path 43 and
for path 45 is of the order of 10 - 60 dB for each path.

 In a preferred embodiment of the present invention, controller 78 is
able to control and/or monitor the operation of the one or more slave CELL
units 18, by transferring control signals to the slave units on cables 20. Most
preferably, the control signals are in the form of a frequency and/or a phase
and/or an amplitude modulated signal, such as a frequency shift key (FSK)
signal, as are known in the art. Preferably, master CELL unit 12 comprises a
modem 76 which is coupled to controller 78, and the control signals are

transferred to the siave units via the modem and filter 56.
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Fig. 3 is a schematic block diagram of one of slave CELL units 18,
according to a preferred embodiment of the present invention. Each siave
CELL unit 18 comprises a bias-T filter 92 and a coupler 94, which together
receive the IF-FWD signal, the local oscillator reference signal, ie. the
divided local oscillator signal, and the DC level from master unit 12 via
cables 20. Bias-T filter 92 and coupler 94 are also able to transfer signals
between other slave units connected to cables 20 and master unit 12. Most
preferably, coupler 94 and filter 92 are arranged so that coupling or
decoupling one of slave units 18 from cables 20 does not significantly affect
operation of the other slave units 18.

Filter 92 acts as a port, splitting off the DC level to power each slave
unit 18 either directly or via an optional DC-DC power supply 96, and
transferring the AC signals received from master unit 12 via coupler 94 to a
triplexer 100. Triplexer 100 filters and separates the AC signals into the IF-
FWD signal which follows a forward path 91, and the divided local oscillator
signal which follows a path 93. Path 93 comprises a frequency multiplier 120,
which multiplies- the frequency of the divided local oscillator signal, after
amplification in a pre-amplifier 118, by the same integer value used by
divider 48 of master unit 12. Thus a local oscillator signal is reconstituted in
each slave unit 18, which signal has a frequency identical to that of the local
oscillator signal originally synthesized by local oscillator 42 of master unit
12. The reconstituted local oscillator signal is filtered in a band-pass filter 122
to remove noise produced by the multiplication, and amplified in an
amplifier 124. The amplified reconstituted LO signal is input to a splitter 126,
and from the splitter the signal is input to a mixer 104 and a mixer 140. The
power level of the LO signal input to the splitter is preferably set as required
to drive mixers 104 and 140.

Path 91 comprises a preamplifier 102, which receives frequencies
centered on IF-FWD from triplexer 100, and amplifies the IF-FWD signal
before it is input to a variable delay 103. Delay 103 preferably comprises a
surface acoustic wave delay which delays signals in path 91 by a time of the
order of 500 ns. Most preferably, the time delay is set to be at least half a chip
rate of CDMA signals received by unit 12. The time delay provided by delay
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103 is preferably set on installation of each unit 18, or alternatively the time
delay is set by a remote control modem 98, whose function is described in
more detail below. Most preferably, the time delay provided by delay 103 for
each respective unit 18 in system 10 is set to be different. Thus, CDMA pilot
signals received by transceiver 25 will be delayed by different times, so
avoiding possible destructive interference of transmitted pilot signals, and
thus improving the overall reception of the pilot signals.

The signal from delay 103 is input to mixer 104. Mixer 104 up-
converts the IF-FWD signal received, using the reconstituted local oscillator
signal, to regenerate the master RF signal received by master unit 12. The
regenerated RF signal is amplified in an RF amplifier 106 and filtered in
b'and—pass filter 108, which together prepare an RF signal at a level suitable
for inputting to a variable-gain amplifier 110 and an RF power amplifier 112.
Power amplifier 112 generates an RF power output signal corresponding to
the original master signal received by master unit 12, which power signal is
transferred via an isolator 114 to increase the voltage standing wave ratio.
The power signal is input to an RF duplexer 116 which acts as a port.
Duplexer 116 routes the power signal to a four-way splitter 144, to which up
to four slave antennas 22 are coupled and which radiate the RF power
signal.

As explained above, antennas 22 aiso receive a slave RF signal. The
slave signal is routed via RF duplexer 116 along a reverse path 95 to a low
noise pre-amplifier 142, which pre-amplifier is most preferably constructed
from very-low-noise components by methods known in the art: A mixer 140
uses the reconstituted local oscillator signal received from splitter 126 and
the output signal of pre-amplifier 142 to down-convert the slave RF signal
to the intermediate frequency signal IF-REV. The IF-REV signal is amplified
by an amplifier 138 feeding a band-pass filter 136, which together operate to
generate an IF-REV signal substantially free from unwanted sidebands, such
aé those produced in mixer 140.

The IF-REV signal output of filter 136 is preferably output to a
variable delay 137. Delay 137 preferably comprises a surface acoustic wave

delay which delays signals in path 95 by a time of the order of 2 ms. The time
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delay provided by delay 137 is preferably set on installation of each unit 18,
or alternatively the time delay is set by remote control modem 98. Most
preferably, the time delay provided by delay 137 for each respective unit 18
in system 10 is set to be different. As explained in more detail below, the
time delay provided by each respective delay 137 is used to provide diversity
in signals received by units 18. The signal from delay 137 is routed through
an amplifier 134, a variable-gain amplifier 130, and a power amplifier 128 to
triplexer 100. |

Alternatively, delay 137 is not present in unit 18, and the IF-REV
signal output of filter 136 is routed directly to amplifier 134. The output of
amplifier 128 is sampled by an automatic gain control (AGC) circuit and is
used to adjust the gain of variable-gain amplifier 130, so that the level of the
amplified IF-REV signal is maintained at a level consistent with the link
budget. Triplexer 100 routes the output of amplifier 128 via coupler 94 to
cables 20, wherein it is transmitted to master unit 12.

Preferably, remote control modem 98 is able to receive and decode

~control signals originating from master unit 12, as described above. Most

preferably, the control signals are utilized to set and/or read parameters of
elements within slave unit 18, such as the gains of amplifiers 110 and 130
and the delay time of delay 103, and/or levels of signals within the slave
unit. Preferably, parameters affecting the operation of each slave unit 18,
such as gains of amplifiers 110 and 130, are preset when each slave unit 18 is
set up, so that each slave unit 18 is able to operate independently. Most
preferably, the overall signal gain, from port to port, for path 91 and for path
95 is set to be of the order of 10 - 60 dB for each path.

‘Returning to Fig. 1, it will be appreciated that all the slave CELL units
of system 10 operate on substantially one local oscillator frequency, as
provided by the local oscillator in master CELL unit 12, which also operates
on the same local oscillator frequenCy. The local oscillator frequency is first
divided by an integer, and the divided LO frequency is transferred
throughout the system to the slave units. Within each slave unit the
divided LO frequency is multiplied by the integer, to reconstitute the

original local oscillator frequency. The process of division by an integer,
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then multiplication by the integer, ensures that the reconstituted frequency
is substantially identical to the frequency generated by the local oscillator,
and that any drift in the local oscillator frequency is substantially exactly
reproduced in the slave units. Thus, regardless of the occurrence of any drift,
since the same local oscillator frequency is used for down-converting and
up-converting, the recovered LO frequency is substantially identical to the
original LO frequency.

In some preferred embodiments of the present invention, at least
some of elements 36, 41, 54, and 66 of master unit 12 (Fig. 2) are constructed
so that only specific predetermined cellular channel frequencies are
transmitted on path 43 and on path 45, and other cellular channel
frequencies are not transmitted. Most preferably, at least some of elements
100, 108, 116, and 136 of each slave unit 18 (Fig. 3) are constructed so that the
corresponding cellular channel frequencies are transmitted on path 91 and
path 95. Thus master unit 12 and slave units 18 operate as a channelized
communication repeater system.

Fig. 4 schematically illustrates a repeater system 150 installed in a
building 170, according to an alternative preferred embodiment of the
present invention. Apart from the differences described below, the
operation of system 150 is generally similar to that of system 10 (Fig. 1}, so
that elements indicated by the same reference numerals in both systems 10
and 170 are generally identical in construction and in operation. System 150
comprises CELL master unit 12 and CELL master antenna 14, which transmit
and receive RF CELL signals from transceiver 13, and which communicate
with CELL slave units 18, substantially as described above for system 10.

In addition, system 150 comprises a master personal communications
system (PCS) unit 154 and a master PCS antenna 176, which transmit and
receive RF PCS signals from a transceiver 184, and which communicate
with a plurality of PCS slave units 166. Master PCS unit 154 and master PCS
antenna 176 operate generally as master CELL unit 12 and master CELL
antenna 14, as described above with reference to Fig. 2, except that master
PCS unit 154 and master PCS antenna 176 operate at frequencies different

from those of master CELL unit 12 and master CELL antenna 14.
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Alternatively, master CELL unit 12 transmits and receives signals from
transceiver 13 via a cable 178 and/or master PCS unit 154 transmits and
receives signals from transceiver 184 via a cable 180. PCS slave units 166
operate generally as CELL slave units 18, as described above with reference to
Fig. 3, except that PCS slave units 166 operate at frequencies different from
those of CELL slave units 18.

Preferably, master PCS unit 154 and PCS antenna 176 receive a master
PCS signal from transceiver 184 at a frequency compatible with a personal
communications system, for example, in a frequency band from
approximately 1800 MHz to 1900 MHz, although transceiver 184 could
operate in any other frequency band. Most preferably, a PCS local oscillator
signal for master PCS unit 154 is chosen to have a frequency compatible with
the frequency band within which the unit is operating, for example 1700
MHz.

The PCS LO signal is mixed with the master PCS signal to generate an
IF-FWD PCS signal. As described above with reference to master CELL unit
12, the frequency of the PCS LO signal is divided by an integer, herein
termed the PCS integer, to generate a divided PCS LO signal. The PCS
integer may be different from the integer used in unit 12, herein termed the
CELL integer. Also as described above with reference to master CELL unit 12,
PCS control signals to control and/or monitor the operation of slave units
166 are generated within master PCS unit 154 The divided PCS LO signal,
the IF-FWD PCS signal, and the PCS control signals are transmitted,
substantially as described above with reference to master CELL unit 12, to
one or more PCS slave units 166.

PCS slave units 166 operate generally as CELL slave units 18, as
described above with reference to Fig. 3, except that the PCS slave units
operate at frequencies compatible with signals transmitted from PCS master
unit 154. Thus, PCS slave units 166 regenerate the PCS local oscillator
frequency by multiplying the frequency of the divided PCS LO signal by the
PCS integer. The regenerated PCS local oscillator signal is mixed with the
PCS IF-FWD signal received from PCS master unit 154 to regenerate the PCS

master RF signal. PCS slave units 166 are coupled to one or more PCS slave
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antennas 182, so that the units and associated antennas are able to transmit
and receive PCS signals from a PCS slave transceiver 186. Thus, a slave PCS
RF signal received by a specific PCS slave unit 166 is mixed with the
regenerated PCS local oscillator signal to produce an IF-REV PCS signal.

As described above with reference to slave unit 18, PCS slave units
166 receive the PCS control signals transmitted by PCS master unit 34. Most
preferably, PCS slave units 166 are powered, in substantially the same
manner as CELL slave units 18, by a DC bias level generated in master CELL
unit 12.

CELL master unit 12 is coupled via a coaxial cable 160 to a
splitter/combiner 156, which is described in more detail below. PCS master
unit 154 is also coupled via a coaxial cable 158 to splitter/combiner 156.
Splitter /combiner 156 is in turn coupled via one or more coaxial cables 162
to one or more CELL slave units 18 and to one or more PCS slave units 166, -
most preferably in one of the topologies described hereinabove for system
10.

Fig. 5 is a schematic diagram showing signals passing through
splitter /combiner 156, according to a preferred embodiment of the present
invention. Splitter/combiner 156 preferably comprises one or more band-
pass filters operating in the frequency bands of the signals passed by the
splitter /combiner, as is known in the art. Splitter/combiner 156 effectively
routes signals from CELL slave units 18 to CELL master unit 12, and vice
versa, and also routes signals from PCS slave units 166 to PCS master unit
154, and vice versa. Thus, on cable 160 splitter/cc_)mbiner 36 receives the
divided CELL LO signal, the IF-FWD CELL signal, the CELL control signals,
and the DC bias level from CELL master unit 12 and transfers the 'signals and
the bias level to cable 162. Similarly, on cable 158 splitter/combiner 156
receives the divided PCS LO signal, the IF-FWD PCS signal and the PCS
control signals from PCS master unit 154 and transfers the signals to cable
162. On cable 162 splitter /combiner 156 receives the IF-REV CELL signal and
responses to the CELL control signals from slave CELL units 18, and
transfers the signals to cable 160. Similarly, on cable 162, splitter/combiner
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156 receives the [F-REV PCS signal and responses to the PCS control signals
from slave PCS units 166, and transfers the signal to cable 158.

Returning to Fig. 4, it will be appreciated that CELL master unit 12,
cable 160, splitter/combiner 156, cables 162, and CELL slave units 18 form a
CELL group of communication elements 161 which operate substantially as
system 10 at cellular frequencies. Similarly, PCS master unit 154, cable 158,
splitter/combiner 156, cables 162, and PCS slave units 166 form a PCS group
of communication elements 159 which operate substantially as system 10 at
personal communication system frequencies.

Most preferably, when CELL slave units 18 and PCS slave units 166
are installed in system 150, the units are installed within building 170 so that
SuBstantially all of the interior of the building is able to receive cellular and
personal communication system signals. Optionally, the units are installed
in pairs, so that a CELL slave unit and a PCS slave unit are located physically
close to one another. It will be appreciated that since the slave units are
iﬁstalled as described above for system 10, all the slave units may be
powered via coaxial cables 162, substantially from power which is generated
for driving CELL master unit 12. As explained above with reference to Fig. 3,
most preferably the design of the slave units facilitates coupling or
decoupling of one or more slave units from coaxial cables 162, substantially
without affectihg the operation of slave units which remain coupled to
cables 162.

It will be appreciated that all the CELL slave units of group 161 operate
on substantially one CELL local oscillator frequency, as provided by the local
oscillator in CELL master unit 12, which also operates on the same CELL
local oscillator frequency. Furthermore, all the PCS slave units of group 159
operate on substantially one PCS local oscillator frequency, as provided by
the local oscillator in PCS master unit 154, which also operates on the same
PCS local oscillator frequency.

Fig. 6 is a schematic block diagram showing a repeater system 200
using receive diversity, according to an alternative preferred embodiment of
the present invention. Apart from the differences described below, the

operation of system 200 is generally similar to that of system 10 {Fig. 1), so
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that elements indicated by the same reference numerals in both systems 10
and 200 are generally identical in construction and in operation. System 200
is installed in a building 202. Master unit 12 receives IF-REV signals from a
plurality of slave units 18M installed in building 202 via cables 20, in
response to RF signals received by the slave units from transceiver 25,
substantially as described above for system 10. Each slave unit 18M is
substantially identical in construction and operation to slave unit 18, and

the suffix M is used herein to indicate slave units coupled to master unit 12.

The IF-REV signals received from slave units 18M are converted in master

unit 12 to recovered RF signals. The recovered RF signals are transmitted to
transceiver 13 as receive main signals, preferably via cable 15, or
alternatively over the air via antenna 14.

System 200 comprises a diversity master unit 212, which operates
generally similarly to master unit 12, and whose construction and operation
is described in detail below. Diversity master unit 212 is connected by a
plurality of cables 220, in a daisy chain or other topology as described above
with reference to system 10, to a plurality of slave units 18D. Each slave unit
18D is substantially identical in construction and operation to slave unit 18,
and the suffix D is used herein to indicate slave units coupled to diversity |
master unit 212. It will be appreciated that since repeater system 200
comprises separate sets of slave units 18M and 18D, there will be an
improvement in overall system noise figure of up to 3 dB compared to a
similar system where the slave units are not separated.

Most preferably, slave units 18M and slave units 18D are separated
sufficiently in position so that signals received by the separate sets of slave
units are distinguishable, i.e. so that the separate signals can be used as main
receive signals and diversity receive signals respectively. Most preferably,
delay 137 (Fig. 3) is present in each slave unit 18D and each slave unit 18M
and is set to be an integer multiple of a delay period of the order of 2 ms, so
that signals received by the slave units can incorporate time diversity. Thus,
signals received by slave units 18D and slave units 18M incorporate position

diversity or time diversity or a combination of position and time diversity.
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A cable 215 connects master unit 12 and dive.rsity master unit 212,
which cable is used to transfer the local oscillator signal from master unit 12
to diversity master unit 212. Alternatively, cable 215 transfers the divided
local oscillator signal from master unit 12 to diversity master unit 212,
wherein the local oscillator signal having the local oscillator frequency is
regenerated, as described hereinbelow. Diversity master unit 212 receives IF-
REV signals from its respective slave units 18D via cables 220, in response to
RF signals received by the slave units from transceiver 25. The IF-REV
signals received from slave units 18D are converted in master unit 212 to
recovered RF signals, which recovered RF signals are transmitted to
transceiver 13, substantially as described above for system 10, as receive
diversity signals. Thus system 200 utilizes master unit 12 and its respective
slave units 18M to provide receive main RF signals, and utilizes diversity
master unit 212 and its respective slave units 18D to provide receive
diversity RF signals, so that coverage within building 202 is enhanced
compared to systems which do not use diversity.

Most preferably, system 200 comprises a two-way splitter 204 which
supplies transmit RF signals from transceiver 13 to master unit 12 and
diversity master unit 212, As described above with respect to system 10,
master unit 12 and diversity master unit 212 convert the RF signals to IF-
FWD signals, and transfer the IF-FWD signals to their respective sets of
slave units 18M and slave units 18D.

In some preferred embodiments of the present invention, diversity
master unit 212 operates and is constructed substantially as described above
for master unit 12 (Fig. 2), apart from the differences described hereinbelow.

Diversity master unit 212 does not utilize local oscillator 42, and the local

oscillator may be absent from unit 212. Instead of using local oscillator 42,

the local oscillator signal from main master unit 12 is transferred as a
reference by cable 215 to a feed point 43 on splitter 44, which acts as a receiver
to recover the local oscillator signal. The recovered local oscillator signal is
utilized substantially as described above for the generated local oscillator

signal of master unit 12.
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Fig. 7 is a schematic block diagram of diversity master unit 212,
according to an alternative preferred embodiment of the present invention.
Apart from the differences described below, the operation of unit 212 is
generally similar to that of unit 12 (Fig. 2), so that elements indicated by the
same reference numerals in both units 12 and 212 are generally identical'in
construction and in operation. To provide a local oscillator signal, diversity
unit 212 receives the divided LO signal as a reference from master unit 12
via cable 215. The divided LO signal is input to triplexer 54, and the signal is
conveyed, as described above for master unit 12, to slave units 18D via cables
220. The divided LO signal is also input to an amplifier 224, and the output
of the amplifier is input to a multiplier 225. Multiplier 225 multiplies the
frequency of the amplified divided LO signal by the same integer as used in
master unit 12 to produce the divided LO signal, so that the original LO .
frequency is recovered as an output of the multiplier. The multiplier output
is filtered in a band-pass filter 226 to remove harmonics generated in the
multiplier, and the filtered output is amplified in an amplifier 228 and then
split in a two-way splitter 230 which thus acts as a receiver that recovers the
local oscillator signal. The outputs from splitter 230 are thus signals with the
original LO frequency. |

One of the outputs from splitter 230 is input to mixer 32 in path 43,
and the other output is input to mixer 62 in path 45. The operation of paths
43 and paths 45 is substantially as described above for master unit 12.

Fig. 8 is a schematic block diagram showing a repeater system 300
installed in a building 250, according to an alternative preferred
embodiment of the present invention. Apart from the differences described
below, the operation of system 300 is generally similar to that of system 10
(Fig. 1), so that elements indicated by the same reference numerals in both
system 300 and system 10 are generally identical in construction and In
operation. Building 210 is preferably a relatively large building such as a

multi-story building wherein communication coverage of the whole

interior of the building is difficult because of the volume of

communications within the building. In order to provide complete

coverage for the whole building, a plurality of master units 12, herein
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termed master unit 124, 12B, and 12C, are connected to respective pluralities
of slave units 18, herein termed slave units 18A, 18B, and 18C, so that each
respective plurality of slave units (and the corresponding master unit)
covers a different section of the building. Most preferably, each respective
master unit communicates with one sector of a base transceiver station, by
methods which are known in the art, so that each sector of the base
transceiver station provides coverage for a respective section of building 210.
Within each section of building 10, operation of system 300 is substantially
as described above for system 10.

It will be appreciated that the preferred embodiments described above
are cited by way of example, and that the present invention is not limited to
what has been particularly shown and described hereinabove. Rather, the
scope of the present invention includes both combinations and
subcombinations of the various features described hereinabove, as well as
variations and modifications thereof which would occur to persons skilled
in the art upon reading the foregoing description and which are not

disclosed in the prior art.

We claim:
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CLAIMS

1. Repeater apparatus for conveying a radio-frequency (RF) signal into

an environment closed-off to the RF signal, comprising:

a) a master transceiver unit, comprising:

c)

i)

a master port which receives the RF signal;

a local oscillator (LO), which generates a LO signal at a LO
frequency; 7

a frequency divider which divides the LO frequency of the
LO signal by an integer to produce a divided LO signal; and

a master mixer coupled to the master port and the divider
which generates an intermediate-frequency (IF) signal

responsive to the RF signal and the LO signal;

one or more slave transceiver units, each unit positioned within

the environment closed-off to the RF signal and comprising:

i)

i)

iii)

a frequency recovery circuit which generates a recovered LO
signal at the LO frequency by multiplying the frequency of
the divided LO signal by the integer;

a slave mixer coupled to the multiplier which generates a
recovered RF signal responsive to the recovered LO signal
and the IF signal; and

a slave port coupled to the slave mixer which receives the
recovered RF signal therefrom and transmits the recovered

RF signal into the closed-off environment; and

one or more cables coupled between the master transceiver unit

and the one or more slave transceiver units which convey the IF

signal and the divided 1O signal between the master transceiver

unit and the one or more slave transceiver units.

2. Apparatus according to claim 1, wherein the master port is a two-way

port, and wherein each slave port is a two-way port through which the

respective slave transceiver unit receives an RF slave signal from the

closed-off environment and mixes the RF slave signal with the
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recovered LO signal to produce a slave IF signal which is conveyed by

the one or more cables to the master transceiver unit, wherein a

recovered slave RF signal is generated and is conveyed to the master

port for transmission therefrom.

3. Apparatus according to claim 2, wherein each slave transceiver unit
comprises a respective IF signal reverse path wherein the reverse path
comprises a delay element which delays the IF signal in the reverse

path by a predetermined time.

4. Apparatus according to claim 1, wherein the master transceiver unit
comprises an antenna which receives the RF signal fromm a base

transceiver station and transfers the received RF signal to the master

port.

5. Apparatus according to claim 1, wherein the master port receives the

RF signal via a cable coupled to a base transceiver station.

6.  Apparatus according to claim 1, wherein each slave unit comprises one
or more antennas coupled to the respective slave port which transmit

the recovered RF signal into the closed-off environment.

7.  Apparatus according to claim 1, wherein the master unit transceiver
comprises a DC power supply which generates a DC Jevel that is
conveyed over the one or more cables to power the one or more slave

transceiver units.

8.  Apparatus according to claim 1, wherein the master unit transceiver
comprises a controller which controls the operation of the master

transceiver unit and the one or more slave transceiver units.
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Apparatus according to claim §, and comprising a remote control unit
which transfers control signals between the controller and an operator

of the apparatus.

Apparatus according to claim 8, wherein the controller generates
modulated control signals which are conveyed by the one or more
cables between the master transceiver unit and the one or more slave

transceiver units.

Apparatus according to claim 1, wherein the apparatus operates in a
cellular communications network at frequencies substantially in the
range 800 MHz to 1900 MHz.

Apparatus according to claim 1, wherein the IF signal corresponds to
one or more predetermined channels of a multiple-access

communications network.

Apparatus according to claim 1, wherein the one or more slave
transceiver units comprise a plurality of slave transceiver units
coupled to the master transceiver unit in one or more daisy-chain

topologies.

Apparatus according to claim 1, wherein the one or more slave
transceiver units comprise a plurality of slave transceiver units

coupled to the master transceiver unit in one or more star topologies.

Apparatus according to claim 1, wherein the one or more slave
transceiver units comprise a plurality of slave transceiver units
coupled to the master transceiver unit in one or more hybrid star-

daisy-chain topologies.

Apparatus according to claim 1, wherein each slave transceiver unit

comprises a respective IF signal forward path, wherein the forward
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path comprises a delay element which delays the IF signal in the

forward path by a predetermined time.

Apparatus according to claim 1, wherein the frequency recovery circuit

comprises a frequency multiplier.

A

method for conveying a radio-frequency (RF) signal into an

environment closed-off to the RF signal, comprising:

a)
b)

¢}

g)

h)
i)

receiving the RF signal at a master port;

providing a local oscillator (LO) signal operating at a LO frequency
in a vicinity of the master port;

dividing the LO frequency of the LO signal by an integer to produce
a divided LO signal;

generating an intermediate frequency (IF) signal responsive to the
RF signal and the LO signal;

conveying the IF signal and the divided LO signal to the closed-off
environment;

mulitiplying the frequency of the divided LO signal by the integer to
generate a recovered LO signal having the LO frequency;

mixing the recovered LO signal and the IF signal to generate a
recovered RF signal;

coupling the recovered RF signal to a slave port; and

transmitting the recovered RF. signal into the closed-off

environment from the slave port.

A method according to claim 18, and comprising:

a)

b)

c)

d)

receiving a slave RF signal from the closed-off environment at the
siave port;

mixing the slave RF signal and the LO signal to produce a slave IF
signal;

recovering the slave RF signal by mixing the slave IF signal with
the LO signal; and |

transmitting the slave RF signal from the master port.
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A method according to claim 19, wherein mixing the slave RF signal -
and the LO signal to produce a slave IF signal comprises delaying the

slave IF signal by a predetermined time.

A method according to claim 18, wherein receiving the RF signal
comprises receiving a cellular communications transmission at a

frequency in the range 800 MHz to 1900 MHz.

A method according to claim 18, wherein generating the IF signal
comprises producing an IF signal having a frequency substantially less

than the frequency of the RF signal.

A method according to claim 18, wherein generating the IF signal
comprises producing an IF signal having a frequency substantially less

than the LO frequency.

A method according to claim 18, wherein generating the IF signal
comprises producing an IF signal to correspond to one or more
predetermined channels of a multiple-access communications

network.

A method according to claim 18, wherein conveying the IF signal to the
closed-off environment comprises delaying the IF signal by a

predetermined time.

In a communications repeater system that includes a plurality of slave
units, which receive a main radio frequency (RF) signal and a diversity
RF signal transmitted by one or more mobile communication units in
a vicinity of the slave units and which generate, responsive to the
received RF signals, a respective main intermediate frequency (IF)

signal and diversity IF signal, apparatus for converting the IF signals to
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respective recovered main and recovered diversity radio-frequency
(RF) signals, comprising;:
a) a main master unit, comprising:
| i) a main IF port which receives the main IF signal;

ii) a local oscillator which generates a local oscillator (LO) signal;

iii) a reference signal generator, coupled to the local oscillator, which
generates a reference signal responsive to the LO signal;

iv) a main mixer coupled to the main IF port and the local oscillator
which generates the recovered main RF signal responsive to the
main IF signal and the LO signal; and

v} a main RF port coupled to the main mixer which transmits the
recovered main RF signal; and

b) a diversity master unit, comprising;:

i) a diversity intermediate frequency (IF) port which receives the

diversity IF signal; ‘

ii) a receiver which generates a recovered LO signal from the

reference signal received from the main master unit;

iti)  a diversity mixer coupled to the diversity IF port and the

receiver which generates a recovered diversity RF signal
responsive to the diversity IF signal and the recovered LO
signal; and

iv)  a diversity RF port coupled to the diversity mixer which

transmits the recovered diversity RF signal.

Apparatus according to claim 26, wherein the reference signal
generator comprises a frequency divider, which divides a frequency of
the LO signal by an integer to produce a divided LO signal, and
wherein the receiver comprises a multiplier which multiplies the

divided LO signal by the integer to generate the recovered LO signal.

Apparatus according to claim 26, wherein the reference signal

comprises the LO signal, and wherein the receiver comprises a splitter
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which receives the LO signal and splits the LO signal to generate the
recovered LO signal.

Apparatus according to claim 26, wherein each slave unit comprises a
respective IF signal forward path, wherein the forward path comprises
a delay element which delays the IF signal in the forward path by a

predetermined time.

Apparatus according to claim 26, wherein each slave unit comprises a
respective IF signal reverse path, wherein the reverse path comprises a
delay element which delays the IF signal in the reverse path by a

predetermined time.

Apparatus according to claim 26, wherein the plurality of slave units

comprises:

a) one or more main slave units coupled to the main IF port which
receive the main RF signal and generate the main IF signal
responsive to the LO signal and the main RF signal; and

b) one or more diversity slave units coupled to the diversity RF port
which receive the diversity IF signal and generate the diversity IF
signal responsive to the LO signal and the diversity RF signal.

Apparatus according to claim 31, wherein the one or more main slave
units are separated sufficiently in position from the one or more
diversity slave units so that the main RF signal received by the one or
more main slave units and the diversity RF signal received by the one
or more diversity slave units are distinguishable from each other by
the one or more main slave units and the one or more diversity slave

units.

Apparatus according to claim 26, and comprising an antenna coupled
to the main RF port and the diversity RF port which radiates the main
recovered RF signal and the diversity recovered RF signal.
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Apparatus according to claim 26, and comprising a cable coupled to the
main RF port and the diversity RF port which conveys the main
recovered RF signal and the diversity recovered RF signal to a base

transceiver station.

In a communications repeater system that includes a plurality of slave

units, which receive a main radio frequency (RF) signal and a diversity

RF signal transmitted by one or more mobile communication units in

a vicinity of the slave units and which generate, responsive to the

received RF signals, a respective main intermediate frequency (IF)

signal, and diversity IF signal, a Imethod for converting the main and

diversity IF signals to respective recovered main and recovered

diversity radio-frequency (RF) signals, comprising:

a) receiving the main IF signal generated responsive to the main RF
signal in a main IF port;

b) generating a local oscillator (LO) signal;

¢) mixing the main IF signal and the LO signal to generate a recovered
main RF signal;

d) transmitting the recovered main RF signal from a main RF port;

e) receiving the diversity IF signal generated responsive to the
diversity RF signal at a diversity IF port;

f) generating a reference responsive to the L.O signal;

g) receiving the reference to generate a recovered LO signal;

h) mixing the diversity IF signal and the recovered LO signal to
generate a recovered diversity RF signal; and

i) radiating the recovered diversity RF signal from a diversity KF port.

A method according to claim 35, wherein generating the reference
comprises dividing a frequency of the LO signal by an integer to

produce a divided LO signal, and wherein receiving the reference
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comprises multiplying the frequency of the divided LO signal by the

integer.

Repeater apparatus, comprising:

a) first and second master units, which communicate with respective
first and second wireless communication networks operating on
respective first and second frequency bands;

b) a combiner, in wired communication with the first and second
master units, so as to receive therefrom and convey thereto
communication signals that are transmitted over the first and
second networks; and '

c) a plurality of slave units, coupled to the combiner, and located at a
plurality of different, respective locations within a generally closed
environment, So as to communicate with mobile wireless units

operating on the first and second frequency bands.

Repeater apparatus according to claim 37, wherein the first frequency
band comprises frequencies substantially in a range 800 MHz to 900
MHz and the second frequency band comprises frequencies
substantally in a range 1800 MHz to 1900 MHz.
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Repeater apparatus according to claim 37, wherein the plurality of slave
units comprises at least one slave unit operating on the first frequency

band and at least one slave unit operating on the second frequency

band.

Repeater apparatus according to claim 37, and comprising one or
more antennas coupled at least to the first or the second master unit
via which the respective master unit communicates with the

respective wireless communication network.

Repeater apparatus according to claim 37, and comprising a cable
coupled to at least the first or the second master unit via which the
respective master unit communicates with the respective wireless

communication network.

Repeater apparatus according to claim 37, wherein the first wireless
communication network comprises a cellular network, and the
second wireless communication network comprises a Personal

Communication Services (PCS) network.



WO Q1733878 PCT/IUSDORSB0]
1/8
Re s FIG. 1
Ix |
| A
Master Unit // TRANSCEIVER
N ) //
15
Y 12
/m
18
P R i 22 ﬁ §
1
i ! { |
| |Slave| / E 27 N > Slove :'

E Unit N 23 /25 | ~ Unit ; .
2{} 157 Mobile E f 9
e~ U
- 22 Y _ i
' . f L
| |Slave| ~ / } \ N\ Slave| |
I Unit ! Uniti 1t
;— "IN : 29 T~ 4 '
20 | I ! 20
g o187 } 187 'L
ek aihenfe =

22 22 !
yd N )

Slave Slove!
Unit NN > Unit] |

‘ 1 v 120
A 87
22 2 |
- | !
Slave / \ Slavel |
Unit K > Unit} |
[ {
| {
187/ g/
l
e e o o o i o —— . - — — —— e s e e e e ———— —d



=
10

o

1k

"y
"y
ey
"y
"y
1y
m
1)
6

2

ANGEA

=
=

PCT/USD0/29801

©
~

WO 0133878

SIINA JAVIS Of

89

9L

A

WI0ON ——1  ¥Imouinod ;
I
977
K1ddNS ¥IM0d |—— NI ¥IM0d
e
N3~
L S
N K
I N
Sh
ﬁ X
2% pd JOLYTIDS0
ﬁ = A W01
5.7 6w 9t 7
N by A

CL

Gl 318v)
XY 0l

~— b1 YANIINY O

G1 318vV)

X1 WOY4

al

——_——



[{g}
"y
1}
"
13
n
1)

15

2

FANGTA

=~
=

S,

4

e
2

o

[
_.—‘-

i)

US00/29801

P

¢C VNNIINY Q] —

_ WIAON T0UINOD 310W3Y

86—

b

(20-20) AddnS ¥IMod

mmk

3/8

G6

Ayl
IOV ¥ =7

W

WO 01733878

AL

9t

[AR!

o [

Aw@% Ry

L

—

{no/Ni

[ Svid

ol %%_r\mo_

W >~ ¢ "9l

1N0/NI



WO 0133878

IHANGRAL 2 1323252332253

PCYIS00/29801
48
FIG. 4
178 176 180
Dyjijl_ N 2 [
) ] J
cellutar -pcs
Master Unit > Master Unit _\]2
J [
N 154
, TRANSCEVER 158 TRANSCEIVER
7 PCS/CELLULAR »,
13 ]| SPLITTER COMBINER [ \_ 18
160 158 150
e
7 T R
o
< ‘
|
[
1
|
|
|
”:Z:::::::::::__:“_ﬁ.ﬁ;:"f
! - ] ‘
| |Mobile . Mobile 170
:22 162 - ,:
| ya
AN CELL PCS yan
161 1 Slave Stave NG
% Unit ) Unit s
|
| 187 1827 g5/ {
s R B
: ™ 182 j
! N gzu_ gcs i
| ave ’ ave |
| ///> Unit Uni{ }
1 I
| 18/ 166 1

CtLl
Slave
Unit

|
I

pCS |
Slave :
Unit }
:

|

18/ 1667



APR=-15-92 15:49 FROM:

ID:

WO 01/33878 PCTUS002980]
5/8
FIG. 5
PREPARE H10
SUB~GROUP "
TARGETS
SPECIFY | 112
SUB-GROUP
TARGETS
SEND FULL 1 o114 SEND DUMMY 116
MESSAGE | MESSAGE TO
TO TARGET OTHER MEMBERS
f/~118

ASSIGN MESSAGE

ORDER USING GCS

L

PAGCE



APR-185-02 15:4948 EFROM:

I1D:

WO 01733878 PCT/USCD/29801
6/8
FIG. © 13\
_ Rx MAIN
T; A ] TRANSCEIVERJ
T I Ty Rx DIVERSITY
- SPUTTER ~_
‘ 204~
215 !
MASTER ~ DIVERSITY MASTER | 917
UNIT [ UNIT [~
i
- 12 /200
2(3_ 220
_
| M
| |
e
1 22 22 .
: Slave ol /25 ~ > Slove |
! _funit ! Mobile Unit =
20 | 8 J | 220
18 1 r
N %0 VL
T T T T T T T m e RN
; L1 18D
| ! Ve
. —
| |
18M | Slave Slaove .
™~ | _{ Unit- Unit :
20, (] 220
L 180 7 L
e o e e e e e o . e T A - - " T —_— . —— et e ——— — =1
{ |
1 |
1 — |
—— ——
: Slave Sigve :
} Unit Unit !
I — N
20k e/ 180 7 ' 220
5 L
| |
(S L
| |
|
} Slave >Slcve : \
1 .
18M : Unit Unit ]; 180

— e — i S —— o — T — o Rl Bl d g — — . i | —— — iy —— —— — ——



PAGE

PCT/US00/29801

10

7/8

FROM:

15: 49
W0 01733878

APR-15-82

S YIMOUINOD | ———= WIoow
it . 9 e
=1 AlddNS ¥IMOd ——— NI 4304
i\
29 A3y~ 4 a9 0/ 7/
O@ -
A
3 e ;W
Al 99 /
Gy
86 0y + v77 05 %%% (h
022 TI0V) VIA i | / -k
| S | = e
81 SUNN VTS 0L ¢ “M bX 3 3L1TdS
Ge{ {
N 9¢ 872z
wmu ¥G
ch
9¢
A_ 8¢~ JW -
Ly E—
0p ami-4 b€ rAY 0¢

AT



APR-18-02 185:48 FROM:

WO 01/33878

SECTOR #1
Tx Rx

l
i
| MASTER

UNIT

FIG. 8

8/8

FRAGe

PCT/USD0/29801

SECTOR #2 SECTOR #3
Tx Rx Tx Rx

I
MASTER MASTER
UNIT UNIT 300




(191 PEARANBERMRZNE

[51] Int. CF
HO4Q 7/30

- ] RRERRFLFREBH

.
- K
*

[43] &4FH 2008F4H208

[21] RS 00816660.%

[11] £+FF2 CN 14081844

[22] @B 2000.10.27 (21] qi#= 00816660.9
[30] tisde
[32]1999.10.29 {33] US [31] 09/430,616

[86] Efe® PCT/US00,/29801 2000. 10. 27
(87] ER4A% WO001/33878 3 2001.5. 10
[85] EARRME AW 2002.6.3
{71] A HERGHERAS

et EEMFRREM
[72] 2 A H-EF8 E-#4E

[74] sRamyE EESHBEELSHF
HwmA  IKEBAL

BHERETH RRH 24T WES K

[54] #EH ZBEAHHEHR
[57] &=

i —MATESAFESKEESHEARSR
BHHREPRPHRE, CRE--ITMEEFHATERK
HEME S 89 % O ( master port) [ 3 M & {5 { master
transceiver) BLJC; — A XMEHBR(LO), AT~4&
LOHMERMLOGS:, — 148 HATUE-1TE
X LO 5577 LO AR A UK B ELIER S
MIOMES. EWRREETLLEE - PEEETW
OF4r e g, ATrEmrFiiG s
ELOESHNPHMES. EREECE—-ITHET
MR EFRL, 8MRATHBTSEAESREN
I, aEE - EHE, BTEdEa8M 10
ESrsREAMUER RS, K™% LO MEHHE
BERLOFS: - MEEERASENNESE, A
FHrERMNMTERENLOESURPHEESHEER
BMERES: —ITEEEANEEZHOARD
{slave port), AT MNBIMBEW K E SR HIE

g, FHAEHERANFTRFE. FREFF D
BE-FRNTEFERTIREFRRN—PHSITN
WERFERTHRE, ATEIRERERETA—TH
FAMNEEEFRTZFMER P HARES MM L0 F
5.

a7 AR AR R

ISSN1O0O0OB8-4274



00816660. 9 W R O E Kk B /TR

| —RETESR SRR ESHAE SEENSR PP SEE, B
EETF, B
a) —MEREERET, EEE:

i —AIHO, BTERHEES

i. —AXMEE (LO) %, BFFE£L0OMERNLOEFS:

jii. — %R, BTU—PMEHEXN LOFESHLOMESM, L~
HESELO 2,

iv. — A HIBORSFSBSNIRESE BTEERETHEA
EEMLOESHTHEES,

b) —AREIMMKEEET, E— I PNEREEETBLTSHHES
WEMFESR, TAAE.

i —AHERERE, BTUBKESSE L0 S EHEREK
¥ LOSERN LOEE,

i, — I HEARBSMAESE, BTFLEBNTEKE LO 25
MRS M HE S,

B, —AHNESSBAOASO, ATRAKENEHAES, #
BEEHEREFE S,

) —AREEEEIWNATRIA—IREINKRELETHEL,
AFEIRREETA—ARESINERERTAEHTHES
MM LOES.

2. WHHER | FRURE, EBETET, IROE—ANEKD, &
AMRBOEE—ANEHRD, FEMAEEEETETAROBERR
BERERHEHBNED, EHAAESTIRED LO S SBEA, PEM
FHES, BE—4RLEBARMEIREEET, ERILVERK
EEHMAHEES, BEEEIROEARILESHE.

3. MRHER 2 FTRMRE, EBTET, SIMMEREEREE—4




00816660. 9 W OM E Ok B OFE2/TH

ECHPHESREARER, REERTEE—HTENSEHK, ATFER
AER T PEAES N EMENE.

4, MBFEXR IFRNEKE EFEET, TRRFETEBE—8 XK,
ATERREELRREENTHES, HERLINHAGES £
ZExmid. .

5. MAKIER | FRMERE, EFEET, THODETHREERETHERA
FEMBRBEUHMAES.

6. MAFER | IBRNEE, EFEET, BMNERELTHREE—
B ZEBAESENNROMKE, BTHEKEENHHES RS
EREREPE.

7. MBFER | RN RE, HFEET FUARFEREBE—1THR
BiE, ATF4EBEE— 4R £BUEE, BH— PRSP AEER
BB ERRF.

8. WMIMFENX 1 IdMRE, EFLTIET, TRREFETRE—MEH
B, BTEHlEREFRATHN—IREIEREFERTHNET.

9. MEFEXSFRMNRE, AFREET, EEE—IZEES LT,
BTEESSENREZREZTZAEFHERNES.

10. RFER s TR %%, HIFHEET, BHB~EAFNERNES,
HET—FHEE£BREFREITRRELETA— I HES IR RFL
5 .

1 RFER 1 TdfRE, HFTEET. RETHTEITEERSEP,
PERE L AE ) 800 JEMEE 1900 JEAATE B KA E,

12. IAFER | FEAHRE, HBEET, FHRESNNTESHERR
SZFH—PRELNTREE.

13. WBLFIEESR 1 Frid s, HEFTEET, —THEMNREFETPRE
BE—IMHEUREETHEN, AHERAI—IT RSN FHBEEHHZ
MBCRAE T,



00816660. 9 B O#M B Ok F BYTH

k 14, MMAER 1 TARMIRE, EFEET, —TMREMARREFEETPTNE
BE— I HERRELETRASH, BHEWARIRZANBRENHEZ A
W & 5 T

15 WARFEKR 1 M RE, EFTET, —TREMNERERTIHE
FE—IMHEREREREEN, AHEHRAENSS I EN-FHBERE
HEHRE N IBRE R T,

16, IALFIE R 1 FrdMRE, HBFEET, SMNEREETNEE M E
CHRRESWEER, MiTEARSE—MENST, BTEPHEES
ERTFER P RHAT B RIER .

17 AR EKR 1 TR E, HFEET, SERESREE - MEHES.

18. —MATHHM (RF) FSEMEMNFERNENTE, KFEET,
a1E:
a) X OBWSNHES;
b) EEHOMERE—ITTHETERERES (LO) AENLOFES,;
¢) ¥LOBSHLOMBUENEHZETIM FESHLORES:
d) METHHAFESE LOBFESFEFR (IF) F5.
e) BEFESHIMLIOESHEEREFRE S,
) UEHESFMLOFESHEM, UERLOMEMNKENLOFE,;
g) BIREM LOFESHPHETHATES, UERKIENFTHES.
h) BWIEKEMHSESHREENGRD:
) BMAEOBEKERNFHES AT EREIFRES,

19. WA EX 18 FrideriE, HEEET, Taf:
a) BN QENEEIREF A RES,
b) ¥MHAESH LOESHITRA, UERMNTIES;
c) HMTHESHLOFESHITRM LUKEMHHES;
d) BEHOBAFMESRFLE.

20. INEURIZ K 19 Frik B vE, HAFEE T, EASERE SR Lo FSEHL

4



00816660. 9 W R E Ok F PR

PR A SEE S B S RS ST MR
21 WAHIER 18 FiAQ T, HBEET, FHESHNBRaEEK 800
JEHRE 1900 JoHHTE E P O BB (R 12 S R4
22, WAFIE R 18 FrRp ik, HNEET, THESHERBESE—4
FERIETH RS SRENPHES,
23 WALFIER 18 FrRMIiE, HEEET, FHESOERBESE—4
FEERET L0 AENTHE S,
24, WRFER 18 FrkfTriE, ENEET, FHESHERBESE—A
% R T % 4815 4 S A — R A TR M P A 2.
25. WAURIE R 18 BRIy, HASEET, BhHE SR EMEIRE+H
A RS S TR ER
26. ~AEERBELER, BTHRTHESHATEEOREN T HHE
SHRENARMAESNERRE, REETERABES A
REET, SANREELEEETERARRERTHIEN, B4
HENBHBEETRN VIS FESHSEHHAES, HARTE
BHOH RS EEN TR RESHAETHLES, KBETET,
R RR & aE
) —AEXEXRREET, AF
i — IR0, BTEREPHEE,
i, —ANEMEH (LO) 8. BTAFELOES;
i, —MEAEAMESENSEZESRAR, AFSAMLOME
SR MMBEE S,
iv. — A E5EhESONEMESSEBESNTREE, AFFER
ERHESR LOEEXNNMNIKEN IR HES,
v. —AHERABBANISFED, BTRHKENTHAE
2,

by — I aEIWEERER, BF:



00816660. 9

27.

28.

29.

30.

31.

i —AamgiEn, ETEESRPHES,
i —AERE, BFAGEIEINREATENIMNEEEE G
FERERN LOES;
i, —AEAETASONEKBEESHSRERAS, BTELER
SEFHESRKEY LO B SN MMIKE NS R HES,
v. —AHSRBMESSHSESARD, BT RIKENSE
SRS |
WRRIER 26 FRNRE, EHETET, SEESRERAE—1H
FL— 253 LO 5 S MR IT 4 ML= 4 44 LO S K5 558,
8 0 38 4045 — A~ UL AR F BSR4 40 4 LO 45 S HEAT R AR UL 7= A R S 14
LO {5 5 I 535,
WARER 26 FANERE, KBELET. SEESABELOLES, T
BREEE— B, FTERLOESHE LOES 4B U4k
B LOEE.
AR ER 26 A RE, EBEET, S—PAERERTEES
SHTEE S REY, THAAREE A ERET, BTETE
EEEMAARTET—AREME.
MRFER 26 FIRMNRE, EHEET, S—INKEELTERES
CRFHAESRAAR, MRAERAE—IENET, BTFETH
EEER MBS ET AR ER .
IEFER 26 FFAMRE, RBEET, SMMKEELTAE.
) A REMNEFHASEOBLNETEAKRELT, THHEOA
FRKESHES, #PERLOSSREMHE SN EMNEDE
595
b) —AEEAFS RN OB AN R RS AT, SN T
DR FEEARTHES, #EENET LOSSRARNGES
B S

W R ' R P OES/THE



00816660. 9 W OR E Rk B OHEE/TR

32.

33.

34.

35,

WRFMER I FANRE, KHEET, — TSI EENLEFER
TENEFEAME LRS- M RAERERETLE, X,
— M EZANAETEMRREFECEREINIHAESHE IS
ENRRFELETHRUAN I ENFESAREEIBENEEFRETN S
EMKEERTMUE R .

AR EK 26 FTiERI &, HFEET, BF -5 EH MmO
EFHMHmOBENRE, ATRERKENAESHIRKENHES
a2 .

AR ER 26 Frid gk &, HEEMEET, RACBE - FNEHNHm O
EOoREFROBENEE, BTHRIRENASSAT EREN
HESEZEHEERES.

—PMEEFERAF, ATHEIFRAESHIERTHESHEAELE
MEEMESNS (RP) BERKENSAMAESNRETE, %8
ETFH#RFABEEMINEREFET, FMAEREETHTEERAK
RE#RTKIEHN, B— PRSI BEHEFECAFNEHNHE ST

 RHHEYS FREETREENHEAGESFERNEIRAGESNOE

FHES: RREET, FEAERFTERE:

a) EEFHMHOBEENTFEHIAGFST=ENEFHAES:

by E—IEHIESE (LO) B[ET

) BEFHGESHILOGRSEHATEKENEHAES,

d) ANEHFARORFEEKENEHAGS,

e) EORFTHmOBEUHNTSRNMAEESMm LN SETHES,

) BLOGEER—TS2EEFS,

g) BUEEES, UARKEMNLOFEE,

h)y BMOREFTHESHEREN LOFEFTRATERKEN T ET TS,
X

i) MOENHSHOBEKENSEFNAESRAHE.

7
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36. MRPER IS TR AR, EREET, £ SEES8HU 2%
HLOESHBERTHBMUFESFELOES, MEUSERGSEE
CLE— 3 E 458 LO B S ETHEH.

37. F4E &, HFEET, 8
a) E—HNE_FTWREER ATHZEMNENE_RLEEHNE

HITESEG, B NE _REZEERBETESENE-NE M
.

b) — &R HE-RFE_FTHRRFRTHTHLER, ATAL
BERHNEXE—HNE _NEFEHNERERES,

c) MEZASTBNEZIMNUKGEET, A kERTMTRRERRET
MARMIE, BEMATUMNTIHTE - RE_MFOBI TR AT
TER.

38 WHAERIT RN PR RS, HBEET, E—HWE 300 KKEE
900 JkFFTCE A, B W E 1800 KHZE 1900 IKFHTEEA .

39. MARIER 37 MR P 4HRE, HRFEET. 2MNEREETTE
BEHS—AMITAETESHTFHUARRELRT, AELP—AITHAHTFES
ST R MR fE T,

40. R ER 37 FTRM P A RS, HEEET, PHREEF—IHE
TELBEZTE—HE_FRRFRTHRE, FANERAREFEET

REETHNE B LRERFAEETESE.

41 MR ER 37 TR PR &, HEEET, PHREEE—£ED
HEEE-XNE_FWRMEFLTMER, FEKFWRE R ITE
HMNE B ELEREMEHITEE.

42 MMFER 37 RN PHE4RE, RFEET F—PEREEREL
188N, E_AXT2EEREEE—M M ABELE (PCH
CE
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ERHHES
RHER
1. KRR
FRPFLE LS RETEFRANE, REPABTHERE SETHIEN
KB EERLE.
2. MXTEAKER

EEEEFRATAMMTFEREEG IR THER A T2ETHEK
w, Fim, EBEENBRIMT., EREINEZEEN—ITEERREET
ERERUFR, BEHAESHUFBHETYEANEGSRER. 5—1ME
HERMER, EINEMREHRZEZRNEZ N BN RBERENRN. EF
XM EZERRBESERSHIERRZ BN &R E RN H/HTHIIE
B, ESHENESHRBEETHRET TN, XETH BB TR
FESNEEREEREILR, MESHERENZFSERNIABRTHEL.
A, CH-SATHEREENEHUFEARMERR HMNE RN
T
- T Charas FARE 5404570 SEXEFFHERTHT M ERBERYES
MESERERES (BTS) MEMBEZ RERAREZ AN FHEL, EXEFH
RET, ZHEREAESRENESEERERN. RINEEIINZEFIKBEAE
HEEEH. ZRLENENREEEBROEHMA (RF) FSTHEES
M (IF) 55, ARHFEAREFHBRNREGEHZEE0R. BZREIE X
FHES ERBRERENHAGS. ELREFRERRRAFEQE AR
EFBINER EWLHOREFRTLUKIRGES, FUAITHENNSTEE
R E G RERR.

R F Kallandar ¥ ARISE 5603080 SEEEFERTHTFEANEHERERE
SHEMARRZ AT HRRFR, EXREMARED, BEUHBEEEEHE
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ERHMEN. RIERIAZEHNORBEASERLE. SIERENEE
MRS S BRNEIH RS TRASHARES, RENTHAFE Y
HEERES BN AR BERE. SIBETHES TGS LERE
EHAFHAES. ELRSHEUNELPEEE N ERENTER Y A
BENER, SIRAEE— M EHKAESRT EENPARAESN. X
HER EMRERTUERETNES—NEERRESREES, TR
BRI S EMRNEEMESE SRS NBEER.

#F Georges ZANIE 5765009 SEEEFE T A IRNLBHER
HNRERIREAR B2 AEEHRES N RERFTE. RITEHRTIA
ZERNRBAEASER . EE-NREF, HHAGSHE—EiEGR
BERF, FE~ANTHROTHES. XM FASSELRENRERES
SARE, HEREAASSAXMESS LHREERNAHREE. FEM
AR A KRG BAREE (PLL) U2, L= AR S, XF
FRAETHRANMES SREABERBRF=AN—MERBRE S X TS RE
SARPLRN. SESSERREET N FAEH.

ERBEREROFEZ—RNAZFRERREE (a plurality of
spatially-diverse receiving antennas) , XERETFEFERE LHMBELE
MEE MBI ETROALRBIIK L —ANEHEL. REE (BBEHER
T, FARSHEST) MNANEMTOBERESRET 441, TEER
IEEERBNES. MTRARSNERTS, BUESERIEESHH
£15S (diversity signals) .

£F Dean ¥ AR 5513176 SEE T RHEE T NA TRE B AKX K —H
HARRERE. BAERSIAZEMORAELS LR, CRETHATH
REET A LORES B LSS S EE, XHREEOBENEBHT
WiE, SEREHRHERINESETRRMNE, HiksaESEntiE L
RESRAN. SHEESRBEAETHES, REES, E450ESEL
B 5 (E A K AT

10
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BRI

AEENENET Y EREAGRER SR ITERNE S BEREE RS

EREE . |

EXEANRESHAT, ATESELSRKFOIRREH I ERE
{587 (master transceiver unit) ¥Ifl, W KERTREHMBLERY
HFIE EHAE S RSN RS EHTER, CTERBTaSFR. THE
FRARBLT~ENEL AL —ARE MG LTEE, REAKRE S
TRF—AHERRELTFLIFE T2 BERENRES. MR EETE
EEBUARE, BT ARGFENGRES, AR ESTE URBNEE
W B ASHEATIES . R R TR T EHFE S TR TENR L, 4
MBAYAR. TREEATHNKEEETANES B RSN DTS,
EXURELTHINREEET, PHESEARNRFES THRSE, T
SHES T HES FHRE. PR TRBEERETRRE2TA
IR T R —A AR (LO) MEHITH, B TEFERET L™=
AABRM L0 S, EWEEETH—RMIBHETE LOHE, X L0H.
EETWREETEGRU—IES. BEN L0 SR BT E A TGRSR
7, REEAEEE ST ERUERBHKE L0 5iE,

YA B QBRI L0 AEERAN RGNS, (8 E L0 B LT
ARSI E. WH, BHHF L0 HETUELHEAN, RERY
RUIRIR IR, XF, — ) AHEHERT LIRS BNRGHAN L0
BE, BRBET BTRAEMN LOFER AT M HE.

EARAN— LA LR, SHEEESES S5 (CMA) £2, COMA

REERSBESEFTEN—ARESBHES, BIREENETEEEE
HATEME, ANERERTHE BNAERENAGR, SREREHEEMNER
KAFRTES B BN RERTOES I ERRER. XERRNEN
HFHAMMT AR E S RBRENE SRy, BF, a3k Ests

11
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HEOSMETESHEREEET. EXRAN—SRETREP, NERES
FTEES BRERIERET, BTSETWEREETAEBRAGEREETTEK
HES M ETRAMES, B, aAEREREETASNEHE SHEBRIEERT.
EAEHN—SRELTHA T, ARTELO HBENETHRGFESALE
EEREETENERES BALOMENEUSHEHWEETHLE.
EERRE—ERETHAS, FATREEETARNEEHE—)
HETNEEFETHARNS I ARRERTHITER, EMEMERE
BOTHASEEKEIIRASET. B, EMEREFET (LEMINTE
BHNKEERT) FHEARA— LOFMBUFEEINBEEFEERNFRAEFES.
i, BMERERERETRENKEZFETEATLUERAFER LO HE.
BXEFHEEFRETEYUSINEEEET, BETREANSREFRE. &
i, 2O — 845 AR E BTN ZR A E S R FEWE S (diverse receive
signals) HIfE S, XH, MRRFLETHNSERKEHBTTLIBERERS.
EEARHARN —EREXHFIT, BIMREEI-PMEZRRELTH
MERERTTEEHZRESHERTRRLATIET. BiEH, —PH
ENTFTWEFREAHE IR EZITMTNEREEXPERT —ITHEEESE,
AFHIETIHES, iuEENEETANRERERTEEEMA T IFEESNSN
59T
Hik, REXXARNBELSES, RINEETHTHENME (RF) F5
ERENARRAERNTREE, EAE:
—ANEEREET, BEEHE:
—A~ X% O C(master port) , i FTEEHHIES:
— P EHEHE (LO) , BTFELOHENLORFES;
—A4r8EE, ATH LOMBESH LOSMEM MU —NEE, L~
ETHBLOBFS;: &
—MHERORSMEFEN RS, ATFrEusFHEE
SMLOFESHFM (IF) 5.

12
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—AEHENMNEEFET, E—PANERELTHRLTHHAEEN
B, ©aE. |
— M HEEET R, REME—NMEHSR, BTHEISHMLOES
EHUEREFE LOMENKENLORFES.
—AHEMBEENNBRASE, BTFEMETERENLORFS
MPMESHEENHRES.
—AMHMNBEHRBREBEONARD, BTEEKENHIES, 15
EEFERBEFEF. X
—ARELEFEBEFRREELA—NTHEMINERERTHIBRE,
AFEEZUREETH—ARENNKEE BT EERTHESH
SELOES.

2, EHOMEMMEOFENMED. BdMAEmA, FEHHIM
WrREFEETIAREFREPELIAFNEES, FEAEEKENLOESE
MEFENFHES, PHESEL —FUTLREEBEFTRERFEAR,
EXIILFEEEOARAESE, BEZTmO, ALK, '

B, S—MTNAUREFEANEBE —MECSHFHRES K EER
(reverse path) , MK MERH—MELETHR, BTRBPHESER
[e) 1 B o BEAT — - THE R BT

Wi, TRERETNEE—AETFRENERERE S ROHE
55, AEECIHNFAGESREZEROMRE.

R, FHROMNEBRIEBWREEHEBRERFIRES.

HPREM, SMIEREETAE PRSI EERHEENED
MIRZE, BTHEKESNFEHES KT ERERE.

BiEM, TURXFEEREE-IERBE, BTREE—4H£ 4B
G EfEwR, EH—TREINUEFLTHATRERSEF.

BiEH, FRREETHRBNAE —MEHR, ATESEREERET
H—AEENNEEERTHET.

13
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SR, PRBENAE—EREHEAT, ATESHBNRE
BAEE 2 ARG S.
W R, ERREERANYESHES, Bl —ARELEY
RS TR — N E B MR 1S 2 7T 18] (.
BefEHh, % &N HIES T T/ 800 JKHE 1900 KFHENSE
BEME E.
Bk, PEESNETSHEEMETH—AREATREHE.
B, —AREINEREETRREAE - RERERE ST,
I A — AR BN R B SN SN S 2T,
H— BB, —AREMMECRE BTN AE— TR R EETE
B, EHEHY—AREPEREHNEAN MR ERTT.
B, —AREA MR $ TR RS — R R B TR,
EINEM AR EEN-FRERAEHOS IR R EET.
ik, B AR S TR A IS — B TR (S S8R (forvard
path) , TR MEMEE—NER BT, FFERHESENERPET—
AR BIEERT
Rk, WEXARBORETHS, RNE—SRET —HETHHARLES
EHEHPREREOTE, CARE.
R OB E
EEROMTRE—A THETRBEFE (L0) MEMLOET,
# L0 520 L0 B LU BEGRIT AR, FEAF L BS,
RS HE 2 R L0 B SRS MN T HE S,
BRESRAH L0 F AR ERBFES,
HFL0 E SEMUBRMES, LUER L0 MEMKE L0 FS,
HARER L0 S RPHESHTRE, WERKENTERES,
BRI IS SEEEARD: &
B I R ST IS S R SRS,

14
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B, ZITEEE:
B A DR R R R P RIS RE 5
M HE S H L0 ESHITRA, UERNFTHRES:
KMFHE S L0 FESHATIRE, UWKENSTRES;

BT O AR HES R E &,
iR, SIS S MBI aFEST 800 JkFE 1900 KFTEEAKBEEER
R 5.

BeAih, PHESHAERBESE ML RHETFHRE SHAEN RS
FE.
H—B RN, PHESHERARERE—AMETEIEEREPH—
ARENREENFHES, |
AN, WS SR TR A RS S TR M
e, KM STAE B A L0 2 S AT IR A M R S B IR R RS
ST B MIIET . |
M, RERRAOKELHS, RIOE—SRETE—IEEHHE
Gicp, FTH S SR E AN A 0 SRS S RO B A AR
BEENHERE. ZFRRALEEINKRELT. EAMKERESET
FFBR AR EERTHEN, E— A REABEERE 8T R 55
{25 (main RF signal) MR HES (diversity RF signal) , F WM T
BB MM AE S ERE N EFHUES (main IF signa) MY EFHE S
(diversity IF signal) » TR B REEEARE:
—MNEE T W AFEE T (main master unit) , €2F:
—AEFESED, BFERETHES,
— A EHESE. ATEELOEE,
— A EBREAMESROSEESRESR, AFFERNLORE
MRS E,

15
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—AMEFHHO, FMEGFHEEBENTFTREAS, BT7ERE
FHESRILOGFESRMEMKENEFMAES: R

— M REEMBEENIHIRO, BTFREKEMEHHE
=2

— A EFTWEESE T (diversity master unit) , B¥:

— MG EFH (F) HO, ATEESEFTHES.
—AERE BATAEEETRREERERBNSEFES™
ERE R LOE S

—NHSEPHRD, BREEENSEEASE BTFEENS
EFHESEEKEN LOGFSHEMNKENIEHERFS: X
— M RSRBAREERENTEFARD, ATRHEEN B
mEe.

BiE, SEESRERCE-TATXY LOBESHMEU—MERH
1T o BSR4 40 LO R S M 4r 4088, MEWSHRAHE — X4 LOFFLU
Fl— B HITREERAKEN LO B S HEHE.

B, SEEFSEBLORFS, MEBERBEE—I7ESR, ATEW
LOBSHRBLOGSTREUSEKENLOES.

B, S MAREGRERTERECHTMESHEER, MTHE
ERAE—ITENET, BATHFHESENRERPHT —HENE
Bt .

SR ER, B MAREAERTBFEECNPRES RRNER,
TR EREGE—IENET, AFEFRESERRERTHT—ITHE
E B FERT .

BiEt, MR RELETERE:

—AHEAMMNEPHGEOEENEIENRERERT, TRHHOR
TEREFBES, FEMAET LOBERENBESHEITHE

e |
o

16
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— AN EFTROEENTENERERT, SRR
O FREESETHES, HEEHET LOESRAENSESH
SEPHETS . | |
BiEH, —ITHBANMFEBEINNRERIONEZBALE LR HR—
BENTENREREFRETLHE, EfF, PRI EENRREETER
A EHMESHE—NHENFTEAREFEXTBERINSESTHEFS
THREFEARRERETASENERFERTMLUK A,
R, REAE—MNESAROEROEFMROERNRE, B
THEREHAESHIEREHFAES KN EE.
H—SREH, REEE MRS ORSSENFRDEENKN
B, ATHAEMERESIAGESHIERENFAESEELERERES.
Fit, BEAXHHREZES, RN —SRETE-TESPH
RGP, ATHREIETHFSHNHSETAGE SRR EBNMEKEN EHH
ESHRENSERNFAESHERFE. ZTHERACESINKERES
o EMMBARFEETATEUNKRELTHIEN, B—PMHE B
HAE BB IT & 5T 8 £ 8 5145 S (main RF signal) 514> 8 5 545 S (diversity RF
signal) , FmN TEEIKHEES=EZE DN EFMES (main IF signal)
FI5rEFEIEE (diversity IF signal) . EAE: |
EXPHmOBEREE T EHBESHERMAES,
FR—NEMESHR (LO) F5:
BEPHESHLOGCSRIFAKENENAES,;
MESHm O R EERN EHRES
T ETHm O BEREN T4 ENRESHISERRES,
W LO ESEMBEEE;
BUESEES, UERKENLOES,
ROSTRESTEKEN LOFSEHUSEREN I EHNRES;
&

17
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Mo fim OB ENSEFHESREdH =,
BREH, £SEFSEHEXN LOFSRIME U BEHITHHEUSE
SELOES, MEWSEFESERBNHM LO 75 UUE —BEHTEA.
FEit, BERRENRELHG, BN#—SRETPLEEE, E6
=
F—HE_FTWR{ELT (first and second masterunit) , HFHE
BNE—NE_XTKREAFHNKHITERS, F—HNE_LKEAEFMNE
ZTTF&EME—ME ZHH,
—~ANHE2E (acombiner) , E—RE_FWREETHETHEE
5, ANAATUBRKNREE-NE_MEFNEERFES: &
—MNEEZHEBNEMINEERERET, AEREET—RLTE
AREPOAELE, BEUATUAMIETE - REHAFNBIE
RATHATELN.
BeEH, BT R MIE 800 JEHEE 00 JkMEE A, B ME™
B HhTE 1800 KA E 1900 KMFTEEA.
B, EMNUEFEATNEEEL—PMIETE—SFHAK
REEET, AEL—NTHETFEHFEIMNEEEET.
RiER, PHAREINEBFE - ITHENIELERZE—RE_IHREE
HITHRE, FEMNEREFRETHAEIENSE BN EREMEHETE

H-pREH, PHRIENAE-FELEEEFT—HEZETWERE
BB MTRMENAEETRECENSENTREFENEETE

[=]-

W, E—ITEEEHNBRE—1T8ENME, B XLEEM
FEE—NTAERFILSF (PCS) M.
BEWEMEONRELHEFOEARY, SEXTHEREEY.

18
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iz
Bl EREFRANBELIRIAAN T ERTRRAANTERE

B2 EAREFRANREIRANBEER | RETHERINRES
TR AETRSEE:
B3 ERBHEFARENRELHBEARNE 1 PHEEANEREETMT
EREE, |
4RBERARAN NI ERELHB MR LECERY P —1
hH ARG A ESEE:
B ERERARANBELHEFANERESNAELE 4 REFHTE
/484 ¢ (splitter/combiner) HIHIEREHE;
HeRBEARAMS —TERELHAMBRKNEREEERRY FHY
— AN FRARFNFEREE;
Bl 7 EABBEARHANBREXHEFANE 6 REFRSETREFRTHT
ErEHE;
B8 Z2RERRAMN T ERELHIARNZEERBRYTH 1T
BREGHAETRER.
3. KHFER
HESRE L, BEXRLANEELHES, B18BRERT -1 ZXT4H
RE 10. FEE (@MY CELL) K4 (a2 master cellular antenna) 14
MIEAL B R 38 13 Bl CELL S8 (RF) 59 . RE W REMEBETERN 16
SMER, PR REFIWCR 2R 13 ZENEF ] CLCPRR s T 5 S5 BORes 13
BAEMEIZIT TIEF 820 JEH E 880 K FTEE A RMT N ERE SIS R A T HEW
KEfEE (BTS) MltkSE, RERTESHKRRBETUMEAN. 55
f&S(master RF signal )EAH CHMIERMKEE 14 £5iE E CELL # 7T(master

19
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CELL unit) 12. ®I#k#h, =+ CELL 7T 12 MHFHESHEZWRSE 13, FAER
EARLZ 14 NI RBEKEHES, MR, fln, FERERTRRESTI2
Ffr & 8% 13 FUEREE 15, BifEHh, H{ERARE 14 £5%E 58, £ CELL £t 12
MiIZHMEBFRITHNRE 14 ZEFNRRRAEEMIE, IFEAEEREERRL
o H—FE M, HEFHEIFREMLH CMA E58, BRSE 13 H/3ER
RERT 12 BF - IRENTEESRENE (rake receivers) .

EOCELL BT 12 BB EMHED, RESETEMRE A E RS

(IF-FWD) £, Bk, X CELL 85T 12 22— MAETHRETT., XN TEM
BB FERA—IRT 12 FENXBRGRESRERN. IMESHNHER
Fee gt 12 FRMSMTHEEEN. Flin, mRE CELL 8T 12 THET 820 JE#H#F
Z 880 Jk#k, 4 XMWEGRMENLLREN 750 JkHF. (EWRFHEIT 12
FREMRGH BT RTFHLES, FEHLHRHNHE) IF-FD 75
HMEMRGRESHN—NSEEFTEL —FHSHFBH 20 F#RHE—ITEZ
M CELL .G 18, 7EFRE IF-FWD E 54 LA E W N T £ CELL 8T 12 i
W EISFST CELL S MR E G E R CELL 55 . XM CELL T 18 R —
MAETBRBIC. JM CELL Bn@Bid— 10, FIAENE el —1 8L
MBI TG 23 IEEE R B0 20, WIEH, PR B nthelEEA—1EE
ANERAI G 27T, BN FEE-EXRERINEN 29. BIEHR
EEHURIE RS 10 MEN 16 HREERFHITERE. NCELL 2T B FER
16 NEE, TEEN 16 BN, BR#E 13 RENTARESETENFR,
M, M CELL Bc&ERIF 16 ABBEMNRESHEHF CELL{F5.

—IH 1999 FF 11 A 1 H¥XH, X “HERNPL4E” MERBERRHE
RT —HATHEAESTEHZPHAES, AEETHES LEHAEHEHE
SHRETHE. LREFCHRUSEFFNZUEAFELIIAELSEE
¥l. ELEMEFFSEE T RRIEBPHERNREHE, ERATHEREFE

F— M CELL #7018 #ERE— MBS MM CELL Rk 22, WESHAE

20
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SHB— TR EZ MM CELL K&k 22 B4t 2, 38 CELL Wz 541 25 i, CELL
W R EHL 25 B EME B3 CELL 1%, ERREEEMNKRREVBAILMES.
M CELL 3T 18 SxtEHhf7 T3R50 16 AAB, X#F CELL R {EW 25 AT LIER
FHABWEIKE X440 CELL 55 . ATH30E CELL 85T 12 MERK B FHEH
Wit 20 4, FURBETFHEIFMNEIESIM CELL 8T 18, X—=2
FHEEEER. B 20 REMBIFERMBE, EEHFEHE CELL BCkiE
BT 12 MM CELL M EER T 18 FENESNEES PR dith o {EH.

— A HEBPTMABRFETT 18 KI—MEB A RE 22 AT LM CELL MR (E
HL 25 Bl CELL $HHES . BUWHAGESH— M REMNERERT 18,
¥ M CELL SRS T RMER M F I (IF-REV) {§5. IF-REV {5 S BT HLE
20 I EXWORAZRT 12, EHJLEZHEBHEMM CELL HIES, Fk
Frid sk B 8% 13, CELL R FH T 12 MEA CELL ABUR{E 8T 18
FHEATHSEE T EFEH T E.

B2 EBBARPHRELHANE CELLWAFEET 2 HHERE
B. i EATiR, SHMKEILAE 41 BT RE 14 BECREW RS 13 WES
BES. REXAZBJIER-IXACHNER, BEESHER 3 0E
WAESHIHERE 45 SRRSO . Ak, EAMESTLIETBE% 15
B, ZTAEECHETHRIR. E5H5ESHEE (% 505 5 Fimoc s
30. JBKEE 30 BlEE 43 EWE R K, EURMEw, BEdHd
IR M.

ZBARBIOMKEMESEXZEME 32. BIE 46 B AR
& (LO) 5%, AMRGEFSREHLRARESBESE~4E, HATL
FRHETRERASNRG R RESNAEGRBUR T ARG S 42,
FHMFEGEHETHER 48 LOBTEERME 46, BEH, XFE2 1
HENHEGE 7B RE. BAS 2 AMEALRESTERAE S, BHAS
SEETFH UF) UAHF, MEAESHBEE-_FR AR M BERA. &
KEMEBERESHELEHEBREEI6EE, MHERER 6 RAATXE

21
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BFRA IF-FWD BIRR M — AR EFEEDT, KEERMSE 32 FEKH
RS, KIEME, MENK IF-FWD SIZNMREERERNRNS
ELEREFFDHIMTHE,

BEEBICHUHEEETHERRREF IR MIIERKRE 40, IWEFR
BEEEBF I ANBEREETHRIEHELXR, URRE 10 ERT
BER-BEEATIF-FWD{ESHET. ATENESHMAZ=TE8E54. B
i, MARIBHELANBHEHFZF TS RE.

B, AR 42 HAZEIT SR 44 B ATASE 46 BEXRESH
5502 48, 7rHAEE A8 MARMFELURE —BH I, BENEHTEER 2 £ 16,
B EARESENEEE. T HERESEETRBE UEREFHREER
2% 50 AT SIS, BRAZHKS 52, BKSE 52 HEERIKE
SHR, FREAREERHREATETSEHAENSHESRHE=TEE 54,
ZIRSAHBAENEESEFSHNRYEHN IF-FIDES4HE, REKEES
ERESHEEE T-IMEISHES 56 (bias-T filter) .

T-REWERKS 56 R4 HEREE 4 “ENERBEFEN =T 5 54
MA SRS METREL S OMEE SRS, RE 74 FENERETA
CURSh TR RFET 12, B, BiE 74 HHFEMNTRTEEs). 7Tk,
IR 74 A AR M E RSB R RO RS, WL a. B 56 %
BETEREBPFHNECETEESHES, SEEBRKESTREE, 88—
HAEEL~FEEM—PAERGEET 18, X, - MAKRREET 18
MBS 58 WG SURERBEE.

FWEGEET 12 WL ER 20 B T-IRE IS 56 W IIMKEE LT 18
PEMIF-REVES. T-RERESESEE LMERE TS E, KETRBY,
o0 IF-REV 459, WIEE=T5 54. =T58 54 ¥ IF-REV {EEL 85T 12 o
R 45 F EZEERBOKIE 60, I MK 60 K IF-REV SR KERL 10
IR TRE TR E AR D, 1RHEE 62 1 AIBREE 60 kM IF-REV B ERMHE
2 44 RH L0 F S HTIRM, UKEBEEMNKEFLET 18 BWBMMASE

22
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E2, WEROMSHRESERASE 64 K, REEWBEKE 66 Tk
%, SEENRAE S ERTRANAE 68 MUK 70 ik, RELEES
T2 BEEINTER 41, AOKLE 68 MUREASE MR SIS 78 MATRE, IX#E,
HEEESE 72 B MNE ST T — AN AN EME P UFEHEN TS 41 ML
g, i, WES T2 HHOESETETE 15 FERES 13, BN,
FREET 12 MEMARASMNANZRTEN, DRIEER 43 AE%
45 Efum D2 R F HE SERKYTE 10dB E 60dB TEE A .

EEAREMBMETHE R, 5% 78 BiLAAY 20 EXEHESE
W EE ST, EERER/RERE—ARENMN CELL HAEESIT 18 &
BT, BEH, BHESNZE—MUER/EECR/REERNNES,
Bl EAE B RS (FSK) 52, %M, * CELL K% 12 Na

EAEEESHIE 78 MOIASIRES 76, BHIE ST LR A HA S
FEERE S EEEMBRFELTT,

3ERBASPHERETHEAN—PMACELLE T 1R FIEREE.

M CELL 83T 18 MEAEE — T-REERE 02 H—ME4% 94, A
RIBIT B 20 BN ERORIS AT 12 %M IF-FID, ZHEHRESXES,
SEAMEHBES, RERET. T-REERS 02 WS4 04 hasBaEE
WRIEST 12 MIESEEm 20 HENKREBTRERES. BN, 18
£ 04 FOURUEEE 02 AN AR R, LHEBE M NERRERATT 18 M 20
B EREBRSTEBME LT AR RE LT 18 M.

SR 02 EA—ANED, BEREFHTSE, REZESEETEHE
F-ER BRI 96 WS MNEAT 18, FHATET 12 BRBIMZTRESEL
BE@d MU EHE= T8 100, =T 28 100 @ Z3THE S HM PP 4 IF-FWD
55, IF-FWD {ESE3THIERE 01 54, MAMAMIRSBESEYR 93 £
. @R 93 AE—MEHE 120, FIRXNBITETRMKE 118 AR SHA
MRS B E SHEATEIR, A S T 12 PSS 48 MU — B X
B, FHMESRESHENLTPRER, SESHMEANEER 12 PHE

23
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ot 42 FIFENAMESRAERE M. EBENEMRGBESKEEY
W2 122 (SR, ERESAEERTRMIIAGRE, REHHBKESE 124
BATHR. BRAENEREHMRGRESWMAZTESR 126, FATEREA
ZRHIE 104 MRME 140. MAZSERNFTHRGRE SO EREMaE
B2 LUK RAIAS 104 A 140,

EER 91 BE— N ATEOASE 102, EM=T88 100 #4042 25 IF-FWD
=5, FHE IF-FID FSHATHAR, ASKERAZTRERE 103, LM
2% 103 BEME— I REFHENSE, THIER I PHESHITKRY 500ns
FUFERT. BiEME, WEZESERERAETOREEEIK COMA FSHR0 A EEKN
—3. JFEATRE 103 MR EREMRESNRIT 18 REATRER, BETHK,
B FE SR T EE RHA R AR 1 88 08 AT RE, TRIEHIAHIAE R 98 MZh
BETHESFAME. BEM, RE 10 PEMNEIT 18 HER 2 103 BHMAN
ERERFER. X, WRSE 25 HWEIN CDMA RIBFESSHARBNNE, 7
LABE e xt {2 B0 2 HE S W BRI TR, EeT LB ESHESN
.

ERTER 103 MM HE SEAA TR 104, RARFAERMNAMES
#ESHRWEIR IF-FW FSHT LM, UERERFIWERFET 12 8K
BMESMES. EFERNEAESEN SR RS 106 BRI E R
108338, LA HifE SIRBMA BRI R BURE 110 MEHR 112 el
ThaE. AR 112 £~ MHEWRRFEET 12 BRBINERTESHEYN
FAWERERES, ZNEESHRURES 114 FHURFREREH.
EESEMAZEN RO AN TS 116, XT3 116 BRIZIEESRE
—TERSEE 144, ZNESBESTOASARE 22 8, THHXEXR
ZDhEFSEFE X, |

EMRTEATARTRERS, RE 22 HERMAKHRES . ASHE S BRI T
2% 116 R MERE 95 3| SRR AR RTREUCRE 142, HETHRC BB &1
B CRRB R A T AL TR 140 RIF A E 5 126 BRI ER M AM
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WRHES, AT KE 142 NREESRERENTAES TRIZEFRARS
IF-REV. IF-REV{FE LM% EIERKS 136 FIBCRES 138, WEILFLIE,
LV R —ANFOTRARES 140 ERIE S — 7, BERA LS RIALFH IF-REVE S,

BEEML, USRS 136 @9 [F-REV E S iX E — AR AR 3% 137, TR
8137 SEMEE - IMRASEENE, ROSKEMNBZHER 5 FRES
HAT 2ms RURERT . FERTER 137 MINTER EMEEE BT 18 LR RER,
s EAI M, BIERAECTEEESEGIMRES 08 BHITRE. BEEM, RS
10 8T 18 KA 2E 137 I ERNEAFK. |1 ER 2§ 137 FiRdt
MR ER SR T ST 18 BREINE SRS SN, X—ATEESER.
EATEE 137 MU MESHII BET AR 134, TWH R KR 130, MEY
K2% 128, KIXE=TZ2F100.

Ak, BT 18 FAEIEERSS 137, ¥EKES 136 WA IF-REV 5S4
EEEFROCSE 134, BOKEE 128 i — - ganaissl (AGC) BEX
¥, BT RYEEAECEE 130 Miga, FF8KEH IF-REV FS I8 F4&R
BRI T R — Bk Tk =T 28 100 MBIt HE 4 58 04 MK 128
Rt R IX T 20, HETEAERETWREFRT 12,

BN, REEHEEABIRS 08 NS mirAEKIFE H T # T 12
RESHE T . RN, EHESERARGEM/EERALT 18 PETHSH,
WEANECREE 110 #0130 fXga, FEATEE 103 AORTEE, F/ERMWERESTPR
E5 8B, B, WEocE 110 # 130 gz e E T 18 TN
SRERE NN RIE RO B TUREE, (RS AT 18 se I T 4F.
B fEh, PR 01 MR 95 Em OB OKNESFSEENE 10dB £ 60dB 76 F
N

MAREZRIE 1, fTELAOREIRE, RE 10 PRIFFE M CELL A fF 87T
BEME T T2 AAN— ARG SRS, B CELL TRREET 12
BIARMMIRG SR ATIR ML, M4, X CELL WR{EFERLE THETFE—N 4
REBHE. KMBFBRARERE—PEEMR, 55 L0 FEHEZES
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EEMNEEERT. £ MARRELTT, 24 L0 FHEFRR—MER
45, UEZFHROFMIRG SR, SRUEMEE, FEMALUEREHN
XA ERFIET EREFHBSEMENLBRG B ENHEK B,
FEXMBRGBOCAAERRBASEBHRENERERTTER. X,
AEREEFANFRSE, BAEAR—ITEMBESBOAEHITTEHRN LE
S, REEH L0 SMERRAET L0 B R R —H M.

EAREM—SRETHHNP, EONHEEWEFEET 12 1 36,41,
54 F0 66 FAM (B 2) , FEEER 43 MK 45 ERFAME AR E
EEESE, MEAENESHFERARVUSSHEAR. REH, ZEONHAE
FMBCRAE £ 18 #1100, 108, 116 71 136 ¥AMF (H3) . EHHERE
IR EEERETEERR 91 F1 95 b, IXFE, EHEIT 12 IMET 18
MR- ZHAaEEFERE.

4 REEFRAR - REEIHFAMBNERZEERRY
170 FEI—MPHBRER 150 WAERER. BT TEHREERRNX A5,
AL 150 MEBTHMERL 10 (B 1 BREHEUKN, EMERLE 10 IRL
170 PRRFEMEFRAMNHEAGESHNET AR LEHEAN. R4
150 & CELL EWREHTT 12 MAKERE 14, ATFARESE 13 &5
MEBWSH M CELL {55, #FRM CELL ftEFE$ T 18 #1T#E, EWEE
RIS REE 10 BHR —HE.

5o, REISOBE MM ABFERSE (PCS) TR AFHET 154 M—
A~ PCS EXREZ 176, AT AEWEE 184 KINHBRKHMPCS 55, FH—
A~ PCS T M ABCRIERIT 166 BEITHME. WIWSEE 2 FrRl, PCS T
BAEHIC 154 70 PCS R 176 KB L5 E CELL 8T 12 M% CELL X
2 14 HERMMBHITIZEIT, BT PCS WA ETT 154 Fl PCS ERE 176
THETMECELL BT 12 ¥ CELL X& 14 FRIMME . AT%#, £ CELL
BICI12ELHELE 178 AR S 13 RIEMNBWE S B/3E pCS Wk E
BT 154 B 48 180 MK SR 184 RERBEKRES. WIS %8 3 51K,
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PCS MUK RESE T 166 KE L FIM CELL B TETIMIETT, BT PCS MK
BAZBT 166 THEFFMAM CELL 8t 18 RERIMME.

BEM, PCSEWRFERT ISAMPCSRE 1716 ES M ABEREE
AOEMIE FERRARERE 134 PCS EFS, Flm, £MKL 1800
JkARZE 1900 JKFFRIAT, EEWARSE 14 MR A TETEENIT. &
teth, PCS EWB(SHIT 154 1 PCS BI_fF S BN Z L TH THEME
S, W 1700 JEHF.

PCSLO 5 H PCS EESEBMEE IF-FWDPCSES. BRATEH
F<E CELL 2% 12 f9#id, PCS LOESHERENEBHHTHM, XEHRK
K PCS BE, =AM PCS LOES. % PCS BEFTLIFIE T 12 FH{E
RHEER—8, XBHREN CELL #%. AFESREIIEHFXE CELL &£
TG 12 R, UL SR/ E MR E BT 166 BIIZ1T AT PCS EHlE
S PCS W EIMEET 154 AL, PREBWE®EXE CELL £ 12
KR, 44 PCS LOES . IF-FWD PCSfES. LLK PCS & #Hi{5 S#if%
MZE—NEEZ D PCS MR 2T 166.

WArEEE 3 frid,. PCS N R{ERTT 166 Hiz{THA CELL MR E
BT 18 KB EHEM, BT PCSAKREBEETRTIAETH PCS THERFE
JC 154 BETRESHEFEMNSE L, X, PCSAKEFERIT 166 TLLE
THSEPCS LOGE S RIS RIEH L PCS BECRE A PCS A MR 3 2550 % .
BAR PCS i FB[ESTHMM PCS T RFEHIT 154 B EH PCS
IF-FWD fE S#ATIRHL, LLEA PCS EHHMES. PCS A RIE BT 166
HM—PEEA PCS WNKRER 182 B8, HFHRBETAEENRERE XHH
BBk B PCS MK 2E 186 M PCS 5 5. XHE, HEANTEN PCS A
RIERIC 166 W R KM PCS HAMES T LN PCS £z SBEE LI
4 IF-REV PCS 5 5.

AT T MBI 18 Kk, PCS MR {5 8 7T 166 B & PCS EHR
S8 T 34 R4TH PCS BHIES. B fEH, A CELL 87T 18 M HE—#,
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PCS M RIEHE T 166 MiZfHE CELL 2t 12 AN ERRBE HF4E,

FCELL BT 12 BIEMER 160 NS E/HER 156 EE, X—HET
SR fEE, PCS EWAGEETT 154 HiLRMER 158 T E/AES
IS0 ERE. TB/MEAE 156 B —FUBFRHEL 162 IKKRF—PH
£ CELL AL EEETC 18 LR —PES A PCS MRS 87T 166 &,
HEMEERLIEERN AR 10K/ EHESHZ—.

A EREXAHNBEEIRFAMANER ESHTRELIS B/ EES
156 ITEAER. R, SE/HEAE 156 8B —PRESANATHH T
TEREISEASENESHERTNHTERESE. 7 H/E 58 156 35S
HEM CELL A RFEIT 18 KiEZE CELL R E R 12, RZIFA,
FE R ESHE RN PCS NIEREET 166 RiXE PCS FWEREHRTT
154, RZIF#R. XFE, S E/AE5E 156 fE8BE 160 LEKBIM CELL £
WARFETT 12 KRB FHMAHK LOBES. MK IF-FFWD 5. MRE#EFIES.
UREARESETF, FEESSHAREBFEZTER 162, X, H5/4
28 156 B 158 LEWRIM PCS TWAEEIT 154 RE 24 PCS LO
f§%5. PCS IF-FWD {55, LLK PCS EHlI5S, HHEESEXEEL 162.
SrE/EERE 156 B 162 EHEKIIM CELL AREEETT 18 RHPK
IF-REVES, URXN/PMEEHIESHAN, HFEESEEEH 160, M
M, STE/AEEE 156 B 162 LEWEIM PCS MILREETT 166 AT
PCSIF-REV 55, LIEX PCSERIESHMN, HRESEEHRL 158.

EI2E 4, a7 LLAIRE], CELL EWARFEHET 12, =K 160, S E/EE
2% 156, B4 162 LLK& CELL &L&ﬁf&“i:‘uis Hu T —THEELHDIESA

(CELL group of communication elements) 161, ©H AL 10 —RE =% L

THEME, LKL, PCS TWRFHEIT 154, BH 158, HE/H &% 156,
B8 162 LIK PCS MIRIEEIT 166 BT — & fE T PCS 4 (PCS
group of communication elements) 159, EMELK 10 —HE=R THEFIMA
WIERLEME,
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B, % CELL A B8 5T 18 5 PCS NI R(E BT 166 LT HE|
R 1500, HEBRNEEERA 170 WH, LUSERAADHTL
BEREHBEURNABEERGSS. LM, XEETA RN EZE, L
{# CELL MU B S8 708 PCS AR EATAEYEUE FHBEE. Tl
WREHNR, BAERL IOFOWAEET NEREET, IERARER
(SBTREHAEETRAMES 162 fth, WEIATRS CELL R AR
BL RBHEE. SR EI AR, B, NMERFEXHNRITNESR
FETARMES 162 EH—MHEMNNKUEFETHTRSHER, FE
RAREHETEREESS 162 P EEETHIE.

ATLLAIRBIRI R, ZF4 161 FRIFTH CELL A RERTIREMI TET
F—NX bR 5%, b CELL FRARBETFHAMESSRAMNE
MR HE, CELL TWARMEAT R ETETRIERMIRGRAE. #—5
M, FiE PCS MIKUKRTE ST B M ™ i TR T — PCS ARG 2R, 5
B PCS TWARFET 154 PREMRGBREVEHMIRGHE, PCS TUER
B T TR R AR S5, |

B 6 RIBEARBMATESETRAMARNERMNERRSEEK—
ARG 200 MAHEREE. BT TABELINE IS, R5% 200 8
EATHARLZL 10 (B 1) 2REMHELE, EMERL 10 FRLK 200 F AR
REFRENAGELMAET EXHEHEFBN .. RE 200 EEBEH 202
M. PRERBATEERS 10 PAE, ERREEIC 12 BT g 20 Bk
BZEAERF 202 AMNEMNET ISM B, SAKRFEETTHBKEEH 25
KWL B 4TSS S XM IF-REV 5. S8/ AWERS 2T 1SM ZEBK
MEF ESMBRERT 18 RES—HH, XERMEAFR M RRR
FMEWRREET 12 EHEMONKEELET. dMERFEET 18M L ER
IF-REV S EFRERFLRT 12 LHBREKENFTHES. KEWNFIHE
SEATEUWESERZWASE 13, BEBNETE% 15, S EhEs
RE 14 XA,
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EF 200 B —MHEETREFET (diversity master unit) , BEIE
IFEXEEYUTFEREMFEET 12, EMNEHNET TRER FHAEBRE. 7
EFTWRELET 212 BT —EHRE 220, UFLBRECTERSK 10 9
RPN EH, MEPNBREFEET 18D E&E. FMNKREFESRT 18D
EEWHETESAEEEET 18 B2, ZERMNEHELZ D
RETHOEFTWRESRT 212 EBMNKEREET. BAPRERLE 200
AEREX MM ZELT 18M 18D, FAURMEUMAREFEEILA
MEBHRLGHELE, PHERL 00 ESNEERERH LRE T 348,

BiEH, MR ARIEST 18M FIMKUR 85T 18D 48 EBRE R 40
UXS, UEBMAREIZMNKRERFEETRRINESEBMBAEXA,. 8,
FARBEMESESIEAEEERES (main receive signal) MoEREE
2 (diversity reveive signal) #{#H. Sk, EEMMIWAFET 18D H
MU EASE T 18M TEFENSS 137(B 3, FEXEEEI —4 K4 2ms
MEEENNE, LEBANREREETERINESEANEEZFE., X
B, ANBLRERT 1SD AR RESE T 1M ERFINESRETHESH
HElH R ZHEERRENAES.

EE2ISEEETRRESET 12 A2 WERFE ST 212, ATEAM
RGEVBESATUREFET REESFETWRRERIT 212. AJE#H, BE
ST AE MG BESAERRERT REEFREEIREFE LT 212,
BN THRRAMESEFIREFER 2R ICETRBRGBAENEIRES
SBEEEA, SETRAEET 2B A 20 AEEHAERELT
18D B4 IF-REV 5 B, 3K [F-REV 15 B BRI MM 2 (3 8 50 M 5 38 25
BEWEMAHE SHNN. e h N RFEHETT 18D XM IF-REVESE
FRRFEET 2L ELREZRENHTHGES, BUNENESR 10—, KE
FERSHESHAERNERRSE 13, EFABUSEEFS. TR, RLE 2001
RAEWEREFEERT 12 REABEF LT 1M REEF BRI IAE 5 (receive
main RF signal) , ERASEIWRELT 212 REAKREF LT 18D %R
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A EBE WS HES (receive diversity RF signal) , FEik, FILETFE
SBESHESHL, EH 22 AXMNGESEEEERT.

EiEH, RE 20088 —MRESTESE 204, BTEMEKIE 13 KM
EHHPESREAFTRERFRET RHMASKETL 212, WMEHFXEREL 10
FRR, TWREET 2ZHSETWRMFELET 212 BHMESH R
IF-FFWD S, K IFFWDESHEREZBENSZMNERFLT 1ISM A
18D,

EFEERHANBEELREFAFT, FEFIEEFRIT 212 EHMENET
EHATRNIREFET 12 (A2) F£2—#, BT TARRN &KX
Mz, SEEWREFET 2R ATEFMIRG S 42, FFLIET 212 7]
BREELMRGR. A TRAFMRSE 42, BETETRRERITTI2
AREMRESGRESHENSE, EdaHM 25 FRMET TR 4 LB
43, HEFMUE-TETHRELIRESREFESHERS. AKEEHEME
GRESROWER—SEBTFEIRNREET ARG RES.

B7EBERARAN - ERELTE RN EERRELT212
MAEREER. BT TERMRN SR A2, Bix 212 MESITHET 12
MAEARG (B 2) , EMZEST 12 M85 202 FARARMNETRANE
HEEHAEBETHFERBELEERAN. hTREAFHEFRES, &
FEET 2R BB 2SS HUKETRRERT RHSHMLOESHKEALS
X, P LOESHEHBAB =T 54, BNATHARET 12 HEER—#,
MBI 220 FHENWERFELT 18D. SMLOESHERMAERKE
224, JUKERRI ML BN B 88 225, 538 225 MR KRG M 45 LO
FESRMELSMU—EY, ZEHNETWEFET 2 PRABFEHE
LOESHELEMA, Hit, fFARFBNEHY, REMNLOMEEKET.
EHBOE L ETERES 226 PRHITEEUEREABRPEENIEE,
BREMMEER RS 28 FHEEKR, REEXNESFHEE 230FESE,
RESTEE 0T —MRESBRSESHEREE. Eik, & 230
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e REFEE LOMEMNES.

SRR 0N — MR ESMARER 43 THRBHAE 2, MHE —MEH
MEHNEER 45 PR 62, WH 43 FER 4S PETHIWRM E
W RIEHITT 12 FHTER—#,

B EREXRAN M TERELHEAMRMERELETRR 250
MRS R 300 MARETEE. BT TEARN —BRE 254, R5% 300
FIZATHIRZ 10 (B D XEMEL, EMERLE 10 WAL 300 FAREMN
BFERANEHEEHNSTIEAB LEMARN. BR20KEHE—
MEMRANBERY, n—HEIERH, STERYANERSE, £ER
REMHRATEFREEREN. A TRHEEIMNKENTENEREZ, £
TEBRRMGET 12, FEREEWRFET 124, 12B, 12C, AZENZ
TABEEETT 18 HE, XEREMNGKRESRT 18A, 18B, 18C, Hik
BN TAEEFET (RAHEENERREFELST BEABNTRKE,
B, BLOFER 8MFCANERAFETRANESREEEH—
THEEEITEE, %, EBRAGENENEERETLUEZERA 210K
ARKE. ZER 10KEMEEA, RE 300 ETHINRNERL 108
TE—H.

LROBEL RO REMERTHRHAITINE XA ERTF
WEATITRANERN. ARHNGEECRE T LERARAFHTEHNASANE
AE, URBRBAEARAGENANELRZWENMBFEITHN, LIRS

BRI EANE L.
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