Increase
Service Area
Capacity
And Add
Cellular
Subscribers.

Most cellular telephone users.
especially those who use hand-held
phones, know the feeling of being
disconnected suddenly, without
warning. It may happen while you're
driving in congested rush-hour tratfic,
Or 3 you enter a canyon. tunnel,
parking garage or building. It may
even happen as you walk or drive
through an atrport or around a comer.

The problem is often traced back
t0 insufficient capacity in high-
demand areas. or to “dead or weak
spots” created by obstructions such as
high-nis¢  aldings, parking garages or
tunneis. [he soiution: MicroLite™
the patented fiber optic microcell
svstem developed by Dectbel.

Provide Clean. Clear Signals
In Congested Or Blocked Areas.

MicroLite was designed to meet
ihe growing demands of system
operators for increased cellular
subscriber capacity and improved area
coverage. By locating the microcell
where the subscribers are concentrated
such as in downtown areas. buildings,
alrports T convention centers.
MicroLite provides improved coverage
and enhanced svstem capacity.

In highly congested areas, a series
of individual MicroLite units operating
2s stand-alone microcells can be used
{0 divide existing cells and increase
the cail hanaling capacity in crowded
ceitular areas. Several MicroLite units
can be placed at one location to form
sectonized microcells.

The Power And Flexibility
Of Fiber Optics.

MicroLite microcell is a compact.
fiber optic-based. low-power device
with the ability to enhance cell site
coverage and capacity with unmaiched
flexibility. All signal processing takes
place at the cell site. Radio signals
travel to and from the cell site over
optical fibers. This high-quality,
lightwerght media ailows
unprecedented tlexioility. The cellular
network designer 1s no longer
constrained by site selection criteria
dictated by the need to have radios
and associated equipment at the
antenna site.

A compiete f1ber optic microceil
system includes a ceil site optical
intertace panei and a remote
transceiver enclosed in a weather-
resistant cabinet. The remote contains
a linear RF power ampiifier. a low
noise receiver ampiifier. transmit and
receive filters, an optical transmitter
and optical receiver. Severai power
output options are avaljable to meet a
variety of coverage and capacity
requirements. An optional alarm
system 1s available to monitor and
report on the status or the remote
transcelver.

For ceilular svsiems. MicroLite
offers more than usta “fill in”
system. 1t provides an exciting
link 1o the future of personai
communications. The small size and
20 anvwnere” design of the remote




transcetver allows new flexibility to
locate cell sites where they are needed
most. MicroLite eliminates problems
assoctated with environmentaf and
aesthetc objections. exorbitant real
estate costs, zoning problems or
unavailability of site locations.

MicroLite Handles TDMA., CDMA
As Well As Narrow Band And
Traditional Analog AMPS.

The MicroLite svstem ts designed
1o be transparent to the cell site. This
ensures that the investment in
microcell equipment wiil continue to
perform even if you change MTSO or
base station suppiiers. High linearity
throughout the system ensures
compatbility with TDMA. CDMA
and N-AMPS as weil as reguiar

anaiog systems. This linear design
supponts both today's analog sysiems
and tomorrow s digital modulation
techniques. Svstem capacity can be
70 or more analog channeis.
Distances between the cell site
intertace and the remote transceiver
can be as long as 24 miies (40 km),
and can f1ll in RF dead spots several
miles across.

Place Cell Sites At Convenient.
Economical Locations.

In most urban areas. cost etfective
cell sites are not always available.
With MicroLite's compact size and
flexibility, you can select the ideal
location for maximum ceii site
coverage at the lowest cost.
MicroLite mounts easiiy on utility

To Antenna
‘Neather
Resistant Tp RX
Housing Remote Multicoupler -
Transceiver —
: From ’
; [ — Combiner
To Power Cotical Fibers H
Source
A ——————e

To Powes
Source

Cell Site
Interface Panel

poles. billboards. buildings and at
variety of unobtrusive locauons that
provide the opimum coverage for
high use cellular areas. There 1s no
need for building additional towers.
and expensive site preparation Costs
are eliminated. Existing cell sites may
be used to house equipment serving
several microceils, further reducing
site costs while improving
maintenance speed and efficiency.

Within metropoiitan areas. the
microcells can be verticaily stacked in
office buildings to ennance portable
coverage or 10 form wireiess
telephone systems. MicroLite unts
can ajso operate within or along the
edge of an area served by an existing
cell site 1o provide coverage 10 weak
signal areas or dead spots. A series of
MicroLite remote transceivers can be
located along highwavs to provide
coverage through canyons, vaileys or
tunnels.

MicroLite 1s a member of Decibel
Products” Multi Media Microcell
Systems family. It is designed to work
with other products inciuding
MicroFill™ Decibel’s Structure
Specific 75 ohm communications
svstem, the [6-Channel DB4416
Power Combiner, PrismPlus. and a
selection of specialized low-profiie
interior and exterior antennas.
Together. these products srovide
cetluiar system engineers with the
tools to meet the challenges of today's
subscripers wiile butlding the
foundation for future personal
COmmunIcations networks.




Decibel Is Decibet products have more than
Committed <0 vears of devetopment. research and
To Your manufactunng behind them. Our
Future technic;l lcadership and d;dication
Applications. to excel»lenc»e in design and system )
integration Is evident 1n every product
we produce. Service that begins with
the nitial consuitation. continues with
comprehensive customer support atter
the <2'2. Our 24-hour telephone hotline
assu: . continuous. uninterrupted
service. Decibel is committed to
providing the most advanced
communications technology to
accommodate tomorrow’s applications.

Optional RF Alarm
System with LCO
Display and Open
Collector Output.

MicroLite™ Remote Transmit
ana Receiver Module System
with Power SuppiysMount.

Cell Site
Interface Panel.
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’ Compact Broadband Directional Antenna

800- 960 MHz

Max. (nput Power

Other information

Mounting bracket can be rotated 90°,
Cannector weather guard included.

Typical Pattern

Connector
. Weather Guard

Modei Number ! DB471N-XY | DB47T1E-XY
Termination Type N-Femala } 7-16 Female ‘
Frequency Range 800-960 MHz :
Galn | 5.5d8d ( 7.6dBi)
VSWR 1.5 :1 or better !
Beamwidth Honzonmal ; 110° ‘
(3 dB from max) Vertical : 70° :
Front 2 Back Ratio | >20dB |
Polarization Vertical ;

60 watts !

Weight ! 2.3 02.(1000 @) ;

Max. Wind Area 64 in¢ (406 mm2) .

Windload 22 Ibs. i

Max. Wind Speed | 100 mph. (160 knusta) Mounting to a Vertical Member :

Materiat Aluminum base :

PC Board ;

ABS Racome

Color | Off-wnite :

Mounting Large hose clamp i

Ughtning Protection| Metal parts at qround ;

} Packing Size g 12°%127X10" i
|Shipping Welght | 4lbs. (18009 ) ]

Horizontal Vertical Mounting to a Horizontal Member
!
! Gain (over »/2-Dipole)
; VSWR Typical VSWR cBd dgi
i N lA
i R M R |7 = — = ¢
1.4 w T T - L 6 Eoo RN [ z 8
R R4 e o
1ol N Y i C . R -
T ‘ f ) . C /
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;Oi T : X ; [ | Pt 6
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PRELIMINARY SPECIFICATIONS

1.2

SECIBEL PRODUCTS
SmartCELLY MICROCELL SYSTEMS

EXECUTIVE SUMMARY B

General Information

The SmartCELL™ is a Microcell System designed to provide
improved Cellular Radio service to areas not covered adequate-
ly by existing cellular technology. The SmartCELL™ Microcell
System will also provide service to areas with dense user
population. The System is also designed to provide these
services with a much lower infrastructure ccst than conven-
ticnal Cellular Radio Systems. The SmartCELL™ Micrccell
System makes extensive use of components developed for small
cellular mobile equipment to provide a compact, cost effective
response to the recognized need for microcell based Personal

Communications Services (PCS}).
General System Operational Description

The SmartCELL™ Micrccell System uses Cellular Compatible
Mobile Station Radio Transceiver Subsystems to communicate
with the radio equipment in the existing cell sites and
Cellular Compatible Base Station Transceiver Subsystems in the
microcell sites tc communicate with portable units within the
Microcell coverage area. The transceiver subsystem is inter-
cennected over four wire voice grade facilities through Cell
Site Controller Subsystems, at the existing Mobile Cell Site
and the microcell site respectively.(see Figure 1.1). The use
of frequency agile transceivers at each end of the system
allows the use of the same control or voice channels that are
used at the mobile cell site or of different channels if
required by interference or other considerations. It is
expected that the voice channels used for microcell service
will not be broadcast at the mobile cellular cell site and
that the control channel used at the microcell site will be
different (cffset) than the cne used at the cellular cell
site. Scanning receiver(s) at the microcell transceiver
locations will be used to detect potential interference
between the Mobile Cellular and Microcell Systems (foreign
carrier detect). Inter-Microcell handoff is being developed
for a future compatible add-on release.

The Micrcocell Common Ceontroller Subsystem can interccnnect
with both the Micrccell Channel Equipment and the Cell Site
Channel EZquipment by fcur Wwire voice grade circuits (metallic
or ncn-metallic). The Mobile Cell Site Transceiver Subsystems
can intertace with the radio egquipment in the existing Cell

ISSUED: JUNE 10,1392

REVISED (0):
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DECIBEL PRODUCTS
SmartCELL™ MICROCELL SYSTEMS

PRELIMINARY SPECIFICATIONS
Sites either over the air or by direct connections. The
various components of the SmartCELL™ Microcell System can be
placed in such a manner that the interconnection and operating

costs are minimized.
1.3 Compatibility with Existing Equipment

The SmartCELL™ Microcell System is designed to be compatible
with existing network hardware and software. The SmartCELL™
Microcell System can also take advantage of the investment in
existing cellular infrastructure by using idle capacity in
existing Cell Sites to provide service to areas with poor
coverage or beyond the current coverage area. The use of
widely available four wire voice grade facilities for all
interconnections and the compact size of the equipment allows
the rapid deployment of Microcell services. The SmartCELL™
Microcell System is capable of operating with existing mobile
cellular with appropriate adjustments for channel assignment

differences.
1.4 System Capacity and Physical Size

The SmartCELL™ Microcell System can support up to 64 single
channel Base Stations with one Cell site Common Controller
Subsystem. The required Microcell site based equipment
consists of one Microcell Common Controller and from one (1)
to sixty-four (64) Microcell Radio Voice Channel Transceivers.
The Control Subsystem for a maximum configuration is contained
in a single cabinet. The cabinet can be floor or wall mounted
and is approximately 22 inches wide, 20 inches tall and 22
inches deep. This cabinet contains all control and switching
equipment and power for all directly (metallically) connected
to Transceivers or those housec in the Control Unit Cabinet.
The Transceivers are contained in an enclosure approximately
20 inches tall 22 inches wide and 5 inches thick. The Trans-
ceivers and antennas are contained in a plastic enclosure
which can be surfaced mounted on interior walls. They can
also be mounted directly in the Control Unit Cabinet.
Weatherproof housings and flush mount enclosures are supplied
as an option. Optional 115 VAC power supplies are available.
Equipment Primary power is 24 VDC. Battery backup is avail-
able as an additional option.

ISSUED: JUNE 10,1992 4 REVISED (0O):
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DECIBEL PRODUCTS

SmartCELLY MICROCELL SYSTEMS

f )
| ™ i
| SMARTCELL |
! ]
| :
]
i SERVING CELL SERVING CELL -
COMPQSITE “TX* COMPOSITE "RX" t
1 T |
1
I
CELL SITE CHANNEL NETWORK MANAGEMENT [
EQUIPMENT UNIT '
;
1
!
|
CELL SITE CHANNEL CELL SITE COMMON |
EQUIPMENT CONTROLLER !
|
}
|
! a
I 1
' MICROCELL COMMON ;
CONTROLLER i
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)
i ¢
| z
ECUIPMENT LOCATION: !
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|
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FIGURE 10,

EXAMPLE OF SYSTEM EQUIPMENT LAYQUT
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DECIBEL PRODUCTS
SmartCELL™ MICROCELL SYSTEMS

Y T T

VI TECHNICAL SPECIFICATION

o

6.1 Electrical Specifications

6.1.1 Cell Site Channel Equipment Unit
TRANSMITTERS

ITEM

SPECIFICATION

Frequency Range 824.040 MHZ to 848.970 MHZ
Frequency Stability +0.24 PPM
RF Output Power

-40 dBm to -95 dBEm
(2 dB increments)
RF Power Transition Time <20 ms
RF Qutput Power Tolerance +1 dBM
Channel Switching Time 20 ms Adjacent Channel
40 ms Other Channels
Carrier Inhibit Time <2 ms
Carrier On-0Off Time <2 ms
Modulation Deviation Limiting <+12.0 kHz
Modulation Noise & Distortion <=~26 dB
Harmonic & Spuriocus Emission <=41
SAT FregpenczﬁDeviation 2.0 kHz_;}O%
RECEIVERS
ITEM

SPECIFICATION
869.040 MHZ to 893.970 MHZ

<20 ms Adjacent Channel
<40 ms Other Channel
RF Sensitivity

-120 dBm

Frequency Range

Channel Switching Time

1 RF Signal Level Measurement

-120 dBm to -30 _dBm
in 1 dB steps +1 dBm
 Intermodulation Response >65 dB
Hum and Noise <-32 dB
Distortion -26 db
Spurious Response <60 dB
Selectivity 6 dB <+18.2 kHz >-18.2 kHz
65 dB >+4(0 kHz <-40.0 kHz

SUED: SUNE 10,1992
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PRELIMINARY SPECIFICATIONS

VI TECHNICAL SPECIFICATION

6.1 Electrical Specifications

DECIBEL PRODUCTS
SmartCELL™ MICROCELL SYSTEMS

6.1.1 Cell Site Channel Equipment Unit

TRANSMITTERS _

r;-TEM SPECIFICATION
Frequency Range 824.040 MHZ to 848.970 MHZ
Frequency Stability +0.24 PPM

RF OQutput Power

-40 dBm to -95 dBm
(2 dB increments)

RF Power Transition Time

<20 ms

RF Output Power Tolerance

+1 dBM

Channel Switching Time

20 ms Adgacent Channel
ot

40 ms er Channels
Carrier Inhibit Time <2 ms
Carrier On-Off Time <2 ms
Modulation Deviation Limiting <+12.0 kHz
Modulation Noise & Distortion <-26 dB
Harmonic & Spurious Emission <-41

SAT Frequencv Deviation

2.0 kHz +10%

RECEIVERS

ITEM

SPECIFICATION

Frecquency Rance

869.040 MHZ to 893.970 MHZ

Channel Switching Time

<20 ms Adjacent Channel
<40 ms Other Channel

RF Sensitivitvy

-120 dBm

RF Signal Level Measurement

-120 dBm to -30_dBm
in 1 dB steps +1 d4dBm

Intermodulation 2esponse >65 dB
Hum and Noise <-32 dB
Distortion -2 db
Spurious Response <60 dB
Selectivity 6 dB <+18.2 kHz >-18.2 kHz
65 dB >+4(0 kHz <-40.0 kHz
REVISED (0Q):
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PRELIMINARY SPECIFICATIONS

"ZCIBEL PRODUCTS
SmartCELL™ . "ROCELL SYSTEMS

6.1.2 Microcell Channel Equipment

TRANSMITTERS
ITEM SPECIFICATION
Frequency Range 869.040 MHZ to 893.970 MHZ
Frequency Stability +0.24 PPM

RF Output Power

+20 dBm to -30 dBm
(2 dB increments)

RF Power Transition Time

<20 ms

RF Output Power Tolerance

+1 dBM

Channel Switching Time

20 ms Adjacent Channel
40 ms Other Channeils

Carrier Inhibit Time <2 ms

Carrier On-0ff Time <2 ms

Modulation Deviation Limiting <+12.0 kHz

Modulation Noise & Distortion <-26 dB

Harmonic & Spurious Emission <-41
[LSAT Fregquencv Deviation 2.0 kHz +10% |
RECEIVERS

ITEM SPECIFICATION I

Frequency Range

824.040 MHZ to 848.970 MHZ

Channel Switching Time

<20 ms Adjacent Channel
<40 ms Other Channel

RF Sensitivity

-120 dBm

RF Signal Level Measurement

=120 dBm to -30_dBm
in 1 dB steps +1 dBm

Intermodulation Response >65 dB
Hum and Noise <=32 dB
Distortion -26 db
Spurious Response <60 dB
Selectivity _6 dB <+18.2 kHz >-18.2 kHz
65 dB >+4(0 kHz <-40.0 kHz
REVISED (0):
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PRELIMINARY SPECIFICATIONS

6.2 POWER REQUIREMENTS AND PHYSICAL SIZE

MICROCELL

CELL SITE

CELL SITE

MICROCELL

MICROCELL

CHANNEL EQUIPMENT UNIT,
PRIMARY POWER
DIMENSIONS HxWxD Inches
WEIGHT, lbs.

DECIBEL PRODUCTS
SmartCELL™ MICROCELL SYSTEMS

fully loaded.
24 VDC @ 10.5 AMPS
3.5 x 19 x 14.5

34

Power consumption by card assembly.

T1

Codec

Adpcm/codec

Base Station Controller
Transceiver module

CHANNEL EQUIPMENT UNIT,
PRIMARY PCWER
DIMENSIONS HxWxD Inches
WEIGHT, lbs.

COMMON CONTROLLER
PRIMARY POWER
DIMENSIONS HxWxD Inches
WEIGHT, lbs.

COMMON CONTROLLER

PRIMARY POWER
DIMENSIONS HxWxD Inches

WEIGHT, 1lbs.

NETWORK MANAGEMENT UNIT
PRIMARY POWER
DIMENSIONS HxWxD Inches
WEIGHT, 1lbs.

N W w

watts
watts
watts
watts
watts

fully loaded.
24 VDC & 8 AMPS
3.5 x 19 x 14.5

34

24 VDC @8 1.5 AMPS
3.5 x 19 x 23

35

24 VDC @ 1.5 AMPS
3.5 x 19 x 23

35

24 VDC 8 10.5 AMPS
7 x 19 x 18

36

ISSUED: JUNE 10,1992 36
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PRELIMINARY SPECIFICATIONS DECIBEL PRODUCTS
SmartCELL™ MICROCELL SYSTEMS

6.3 MICROCELL CHANNEL EQUIPMENT UNIT ELECTRICAL SPECIFICATIONS
ELECTRICAL SPECIFICATIONS OF ASSEMBLY;
PRIMARY POWER 24 VDC @ 10.5 AMPS

RF SECTION
OUTPUT POWER/CHANNEL (dBm)
maximum +20

minimum -30
RECEIVER SENSITIVITY (dBm) -105
RX SENSITIVITY W/LNA (dBm) -120

CHANNEL CAPACITY, PER FRAME 8

Tl CARD
T1 INTERFACE DSX-1 OR CSU
E1 INTERFACE CCITT, G703/704
LINE CODING B8Zs
FRAME FORMAT SF OR ESF
LINE RATE T1 1.544 MBPS
El 2.048 MBPS
56 KBPS INTERFACE v.35, V.11, DSU
64 KBPS INTERFACE v.35, v.1l1, DSU
POWER CONSUMPTION 7 WATTS
CLOCK SOURCE INTERNAL, EXTERNAL, DERIVED

ISSUED: JUNE 10,1982 37 REVISED (0):
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ICIENCY OF A NEW MICROCELL SYSTEM

by

W. C. Y. LEE .
PacTel Corporation
Walnut Creek, California

|. Introducticn

A cenventicnal Microcedl uses the cell spiitang
technique to reducs the size of the ceil in order o
increase the capacity. In general, when the new cell
radius is one half cf the oid cell radius, the old cell can
It four new small ceils. Zach small ceil would carry
the same capacity as tie oid ceil. Then the same areas
of the oid cell can increase the capacity four ames that
of the oid one. This increases the system cagpacity.
The measured sysiem capacity is the number of chan-
rels per scuare miles or square kilometers. However,
when the cell becomes small, the four umes of capac-
izy increase will not be observed. Thisis due to the
fact that the interference is harcer to congol in smail
ceils then in larger ceiis. When a cell radius 1s less
than 1 Klometer, tie cell spinteng may only increase
system capaciry by two ames. T he radius capacity, m
:s defined as the number of cahnneis per ceil expressed
as follows:

numbper cf chonnels/

wpnere M is the tctai channels and K is the reguency
Teuse factor. mis inversely proporucnal to K. misa
Jixed number decending on waich specified radio
sguipment is depioved in the cetlular system. The size
reducdon of a ceii does not caange the raaio capacity.
In today s analog c::lular svsiem, an accseted vo1cc
Jjuaiity hasto bem zam.,a ov enginesnng the tre-
suency reuse facier X =7, i.e.. . ime co-crannel ceil
ssparation D =4.8%. or t“. amar-to-interrerence
rauo, GLL{CTD), = 1348, innispaper 2 new Micro-
s vstem® car 52 im noiemenied for increasing not

oy SYsSIET capac

O C')H’l"vr\l

Qe

o tut aiso rad

A New Microcell System Jesign

A Microcsil is divided into thres (can be more
than three) submicrocells which are als: cailed zones.
In each zone there is a zone site at whicn the antenna
and the radios are installed. The zone site can oe
located at the center of each zons (see Fig. 1) or atone
edge of each zone (see Fig. 2). svhen a venicle is at
one of the three zones, all Lhrcc Zones recelvers re-
ceive the signal soengths from the vehicle mansmitier.
After companing the signal sTengths, the zone mans-
mitter which site receives the sTongest soength is
turned on to serve the mobile. When the vanicize is
moving 1o another zone, e new zone wansmineris
turned on and the oid zone wansmitxer is twmea off.
The same frequency is used by the vehicie. Theretore,
no handoff acdon is taken by the MTSO. There is
cnly one zone mansmitier tumed on but all thres zone
receivers are tumed on {cr any one frequency whici is
associated with a venicie. A Microceil may handle 60
frequencies assignec to 60 vehicles. In average, each
zone may handie 20 mobile cails associated with 20
frequencies.

Itl. Efficiency of the New Microce
System

The new Microceil System can be impiemented
in three different approacne

A. Seleciive Omni-zens Approach

cach

We may piace 2 zone site at the center of
zone as shown in Fig. .. The Tansmit power Of each

zone sile wouid oe center excited. [ thiscase. wecan

it



calculate theC/l ato from the ... stem shown in
Fig. 3. The separation D, of any two nearest co-
~¢!-nel zones (worst case scenario) in (wo corre-
's.. _ ing microcells is 4.6R,. Where R, is the zone
radius, this separation proves the voice quality of the
new Microcell is better than that of the regular analog
system. The C/Irato of a worst case scenario is also
calculated. In this scenario, the co-channel vehicles
operate in their zones of corresponding cells are within
the circle shown in Fig. 3. The interfering zones are
identified by A-zones and three B-zones. The serving
zone is in the center cell and is indicated by R,. Then

-

R” R
Cfl = ——= =105 (=) 2048

o 3(46R) +3(5.75R)"

- —— N———

A 2 ame

indicates that even in a worst case scenario of this
Microcell system, the C/1is 2 dB better than the
regular analog system. Alsoin Fig. 3, we can show
that the separation of co-channel cells is D = 3R where
R is the zell radius. Since
2
KaA -——(D/ R) =3
= 3
the new Microcell system proves the increase of radio
capacity as K = 7 for a regular cell system to K =3 for
this microcell system which increases 7 7 or 2.33
tmes. K = 3 is the smallest number in a cellular
system regardless of whether it is an analog or digital
systern except for a CDMA system in which K ap-
proaches one. This omni-zone approach provides a
superior voice quality in the K = 3 system. However,
it is cosdy to find three center locadons of three zones.
Also in reality, the conol of the transmitted power in
omni-zones is difficult. Therefore, the next approach
is stated below.

B. Selected Edge-excited Zone Approach

In an edge excited zone approach, all the zone
sites are moved from the ceater of the zones to the
edges of the zones, and are also located on the perim-
eter of the cell boundary as shown in Fig. 2. The
caiculatdon of (/1 in this edge-excited zone approach
is based on the K = 3 configuration shown in Fig. 4.
"7 _ recntercell is the serving ceil.

One selected zc erving the mobile call. The
center of the cell 1s the weak spot for receiving the
signal from the zone site. There are six interfering
cells around the serving cell. Amongst the six inter-
fering cells, three of which may have two zone sites in
each cell to interfer with the mobile call in the center
cell. The other three cells may have only one zone site
in each cell to interfer with the mobile call. Since-only
one zone site is tuned on at a time in a cell on any one
frequency, the probability of interfering with the
mobile call from each interfering zone site is one third.
The distance from each interfering zone site to the
vehicle can be obtained from Fig. 4. Three interfering
cells, each of which has two C-zones which may
interfer with the mobile call. However, the probabil-
ity is only two-thirds. The probability that the remain-
ing three interfering cells, each having one D-zone
which may interfer with the mobile call is one-third.
The C/1 rado is obtained at the vehicle from six co-
channel cells (denoted"1") as

-
C/I = 5 R I <
3[;(3.6R)"}+3[—(4R)“ J
L3 . 3
C—;:m D-xvom
=63(=)1848

In this edge-excited zone approach, the C/T can still be
maintained at 18 dB which is the level for acceptable
voice quality. Of course, the K = 3 configuration
shown in Fig. 4 proves the increase of radio capaciry.
As we know, the onmi-zone approach still provides
the best voice quality. There is another approach
stated in the following section.

C. Non-Selective Edge-excited Apprc=ch

There are situadons when all the zones have to be
turned on. We cail this a non-selective edge-excited
zone configuration. In a non-selective edge-excited
zone configuration, all the cells are treated as omni-
cells because all zones sites are ransmitting concur-
rently. In an analog system, the regular center-
excited omni-cells require the co-channei interference
reduction factor gwhich is equivalenttoa =D/R = 4.6
as mentioned previousiy.




In edge-excited zone cells, the D./R| has to be 4.6
v’icr to maintain the voice quality. thrc D, 1s the

~mcl zone separadon and R, is the dxst:mcc from
thc zone transmitter to the zone boundazy, R "IS also
equal to the cell radius. Then new q(q= D/R )
becomes 3.6 as shown in Fig. 5. Then the frcquency
reuse factor K becomes s

which proves that the edge-excited approach can
increase the radio capacity by 7/4 = 1.75 times.

IV. Summary

The radio capacity can be increased by 2.33 imes
if a selective zone approach is used. The radio capac-
ity can be increased by 1.75 times if a non-selectuve
zone appraoch is used. The efficiency of using this
Microcell configuration reaches a maximum because
K = 3 is the smallest number in a frequency reuse
system. When applying the analog system with a non-
selective zone configuration, the radio capacity can be
increased by 1.75 times. When applying microcells
ro CDMA systems, the non-selective-zone configura-
ton can be used to further reduce the interference.
The artributes of Microcell have been stated in
Referene 4.

1. W.C. Y. Lee "Ceilular Telephone System,” U.S. Patent
1937,049.

2. W.C. Y. Lee "Microcell Telephone System,” U.S.
Patent, Microcell System for Cellular Telephone Systems,
2067147, November 19, 1991.

3. W.C. Y. Lee "Mobile Cellular Telecommunications
~ns,” MceGraw Hill, 1989, p. 57, p. 379.

4. W.C. Y. Lee "Microcell Architecwre,” IEEE Commu-
ricauons Magazine, November 1991, pp. 19-23.




Figure 1 Microcedl Omai-zone Conligurauon
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lgtale
5 .. Microcell Utilizes D, /R, =4.6

Separation for Active Zone Separation
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Figure 3 Microceil Application



~ig 4 Configuration of the selective edge-excited zone cells
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Transmission Loss Cver Smooth Earth
(at 30, 300 and 3,000 MHz; half-wave dipoles at 250 and 30 ft.)
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Loss in db
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|
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! | 38.4 log, d, (MRP)

 Optical Line
of Sight

160

H’ 3000 MHz ;

- 180
1 10 Miles 100 1000

2Bullington, K., 2adio Propagation for Vehicular Communications. |EE=Z Trans. on

Veh. Tech. Vol. VT-23. No. 4, November 1977, p. 307.
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SILVERLINK 2000

Personal Telephone
CT2/CAlI Compatible

The Personal
Communications Gateway

KEY FEATURES

o Pockert Size

o CAlCcmecricte

e Access Up 7o 4 Service Providers

e Access Up "0 8 Personal Bases

o Memory Stcrace cna Licling

¢ LcstNumeer =aict

o AQusicCle kinger Volume

s AQ,usTiable Scecker Volume
Kevpac Lock

o Chcice ¢t Primcry or
Recrargeccle zanery



SILVERLINK Telepoint w¢. 2 Station

Performance Specifications - All specifications compiy with CAI (MPT1375) and all standards therein.

GENERAL
; ‘ )
| | SISXGBIZO2AP | S35XGB1402AP S35XGB1602AP S35XGB1200AP 235XGB1£00AP S3I5XGB1600AP |
MODELS: | JUNEW/ | 2 LINE W/ 6 LINE W/ 2 LINE W/O 1 LINE W/O 6 UNE W/O
: NTERNAL | INTERNAL INTERNAL INTERNAL NTERNAL INTERNAL
COMBINERS | COMBINERS COMBINERS | COMBINERS |  CCMBINERS COMBINERS
57.6 cmH x 39.4cmW x 28.7¢mD 22.7"H x 15.5'Wx 11.3°D

I

]

‘ Dimensions:
' Weight:

Standard Operating Temperature:
Rain Intrusion:

Color:

Digital Speech Coding Type:
Channei Bit Rate:

Data Rate Stability:

Speech Bit Rate:

Signaling Channei Rate:

Modem Speeds:

‘ Power Consumption with 6 franscervers:
' Input Voltage:
Memory Size:

Special List Sizes:
(new lists, zap lists, hot lists, et¢.)

e e e o

11.3Kg (2line. no battery)
i2.4Kg (4 line, no battery)
13.6 K@ (6 line. no battery)
4 Kg additional for optional bartery

251bs (2 line. no battery)
27.5ibs (4 line, no bartery)

30 Ibs (6 line, no battery)

9 Ibs additional for battery

0° to 60°C

MIL-STD 810C/D (Procedure 1)
One standard color, light grey
Adaptive Differential Pulse Code Moduliation (ADPCM)
72 KBPS

50 ppm Reference 72 KBPS

32 KBPS

1 or 2 KBPS

1200 Baud Standard, 2400 Baud optional.

60 Watts

110/230 VAC, 50-60 Hz

10.000 Subscnoers minimum per 2 lines. Expandable.
600 calt details minimum per 2 lines. Exoandapie.
10.000 subscrioers minimum. Expandable.

.

RF SYSTEM PARAMETERS

! Frequency Band:
Channel Spacing:

Total Channet Capapility:

Dupiex Method:

Transmit/Receive Pefiod:

Moduldation:

Maximum Simuttaneous Conversations
per base:

864.1-868.1 MHZ

100 kHz

40

Time Division Dupiex (TDD) (Transmit and Receive on same frequency)
1/1 milisecona

Binary FSK

6

TRANSMITTER

RF Qutput power:

Qutput Impedance:
Frequency Tolerance:
Peqgk Frequency Deviation:
Adjacent Channel Power:

Intermoduiation:

Spurious Emissions:

10 mW maximurn (adjustatie)
50 Chms

+/- 10kHz

19.8 kHz (+/- 5.4 kHz)

Not exceeaing 10 uW at 100 kHz from nominal operating frequency in 80 kHz bandwiath
Not exceeding 4 nW at frequencies: 41-68. 87.5-118, 162-220 ana 470-862 MHz

Not exceeqaing 250 nW at all other frequencies < | GHz
Not exceeding 1 uW at frequencies > | GHz
Less than 4 nW ERP (10 kHz banawidth)

RECEIVER

Sensifivity (.001 BER):

Spurious & Image Rejection:
intermodulation:

40 dB uv/m typicat
Per CAIMPT 1375
-40 B (at Reference 45 db uv/m)

TELEPHONE INTERFACE CHARACTERISTICS

Audio Distortion:

Audio Frequency Response:
Audio Signal to Noise Rratio:

Input tongrtudinal Balance:

Less than 5% 300-3000 Hz + i aB. -3dB
Better than 35 dB

Better than 60 dB (300-1000 Hz)
Befter than 65 dB (1000-3400 Hz)

NATIONAL Suppon Services

MY moromoca
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~cve $C00 cuthonzeq or company-
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‘Ne worlad Dy @ wide NeTwork of com-
oony Of guinonzea incepenaent cis-

(A

[Tproy—
“Vinner 1988 Nauonai
Quaiiey
Awarg

V<4

“otoroia, inc.

TIOUtOr service orgCnzanons.

MOTOROLA

1201 E. Aigonauin Rd.. Schaumpurg. llinois 60196

Soeciticancons subiect to change withour nofice.

. ana Motorola are registered ragemarks of
*Aotoroia, (inc. SILVERLINK is a tragemark of
9 1990 Motoroig, inc.
USA ($010) CP. Proguced by Markenng Services
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SILVERLINK 2000 Fz. » Yl Telephone _

Performance Specifications - All specrications comoly with CAl (MPT1375) and all stanacrcs therein.

GENERAL

Modei: S3SXCDI1000AA
Dimensions: 2.20x5.91 x .95inches (5.58 x 15.01 x 2.4 cm) ;

Volume: 8.5 cubic inches (136 cubic cm)
Weight: 6.28 ounces (186.5 grams) with AAAs, 7.14 ounces (200 grams) with Ni-Cd

Operating Temperature: -20° to +60° C (-4° F to 140° F)
Digital Speech Coding Type: Adaprive Differential Pulse Ccde Modularion (ADPCM)
Channel Bit Rate: 72 kbit/s
Data Rate Stability: 100 ppm Reference 72 kbit/s
Speech Bit Rate: 32 kbit/s
Power Requirements: Three AAA alkaline battenies (1.5 V each cell)
One Nickel Cadmium rechargeable battery pack (optional)
Battery life: Alkatine: 6 hrs. continuous ralk time / 40 hrs. continuous stanaby time
Nickel Cadmium: 3 hrs. conrinuous talk fime / 24 hrs, continuous standby time

RF SYSTEM PARAMETERS
Frequency Band: §641-868.1 MHz
Channel Spacing: 100 kHz

Total Channel Capability: 40
Duplex Method: Time Division Duplex (TDD) (Trensmit and Receive on same freguency)

Transmit/Receive Period: 1/1 milisecond
Modulation: Binary FSK

TRANSMITTER

RF Qutput power: 10 mw ERP maximum .
Frequency Tolerance: +/- 10kHz
Peak Frequency Deviation: 19.8 kHz (+/- 5.4 kHz)
Adjacent Channel Power: Not exceeding 10 uW at 100 kHz from nominal
operarting frequency in 80 kHz banawidth
Spurious Emissions: Not exceeding 4 nW at frequencies: 41-68, 87.5-118,
162-230 and 470-862 MHz
Not exceeding 250 nW at all other frequencies < 1 GHz
Not exceeding 1 uW at frequencies > 1 GHz

RECEIVER
Sensitivity (.001 BER): 40 dB uv/m typicct
Spurious & Image Rejection: Per CAI MPT1375
Intermodulation: -40 dB (ct Reference 45 dB uv/m)

BATTERY CHARGER

Input: 110, 120, 220, 240 VAC, E0-60 Hz ;
Qutput per Charging Pos.: 45 mA (nominal) telephone / 20 mA (nominal) cell pack !
Size: 5.33x3.78x2.17inches (14.8x9.6x55cm)
Weight: 4.64 ounces (132 grams)

Support Services 31
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SILVERLINK 2010 and 2020

Personal Base Stations
CT2/CAl Compatible

CT2...the new, cdvanced second genera-
tfion digital cordless telephony. Bringing @
family of products that provides freedom in
communications, CT2 fechnoiogy offers the
user superior audio quality, @ more secure
means of communication, and, for the first
fime, a personal cordless telephone system
- Zpable of multiple environment use.

The SILVERLINK personal base stations allow
the user fo inificte and receive calls with any
CAl compatibie cersonal telephone. The
Cersonc: Dase sranons are stylisn, designed
for use In the heme or office, and incluce the
MaosT desired telecnone fearures. Motorola
cffers a family cf cersonal base stations that
cives the user flexicility in cenfiguring their
Carsonal cercless ccmmuniccrion system.

KEY FEATURES:

e CAl Compatible

e DTMF/LD Capable

¢ Single Line

» QOutgoing Ccill Restriction

¢ Incoming Ccll Priority

» Secure Registration

» Multiple Registration (Up 1o 8 1D°s)
» Programmaebie Dialing Parameters
¢ 3ack Up Battery Power Capability
e infercom/Page (SILVERLINK 2020)
* Speaker Phone (SILVERLINK 2020)



SILVERLINK 2010 & 2020 ~ERSONAL BASE STATION

Performance Specifications - All specifications comply witn CAHMPT1375) and cll standards therein.

GENERAL

Modeil:

Dimensions:

Weight:

Operating Temperature:
Digital Speech Coding Type:
Channel Bit Rate:

Data Rate Stability:

Speech Bit Rate:

Voitage:

’ Back up battery:

!
|
;

(batteries not included)

S3I5XCC1100AP (SILVERLINK 2010), S35XCC1107AP (SILVERLINK 2020) |
8.82 x 6.42 x 2.68 inches, (22.4x 16.3 x 6.9 cm) i
28.67 ounces (814 grams) !
-20° to +60° C

Adaptive Differential Pulse Code Moculation (ADPCM) !
72 KBPS J
50 ppm Reference 72 KBPS !

32 KBPS

110. 120, 220, 24G " 'AC, £0-60 Hz !

6 AA Alkaline celis provide 8 hours continuous tatk time/ '
|

24 hours standby time (without speaker phone activation)

RF SYSTEM PARAMETERS

[ Frequency Band:
Channel Spacing:
Total Channei Capability:

864.1-868.1 MHz
100 kHz !
40
Time Division Duplex (TDD) (Transmit and Receive on same frequency)

i
1/1 milisecond ’

i
Dupiex Method:
1 “-ansmit/Receive Period:
! Modulation: Binary FSK |
TRANSMITTER
I RF Output power: 10 mW maximum

Output impedance:
Frequency Tolerance:
Peak Frequency Deviation:
Adjacent Channei Power:

|

|

|

f! Spurious Emissions:
|

T

B

50 Ohms

+/- 10 kHz

19.8 kHz (+/- 5.4 kHz)

Not exceeding 10 uW at 100 kHz from nominal
operating frequency in 80 kHz bandwidth

Not exceeding 4 nW at frequencies: 4148, 87.5-118,

162-230 ana 470-862 MHz
Not exceeding 250 nW at all other frequencies < 1 GHz
Not exceeding 1 uW at frequencies > 1 GHz

RECEIVER

Sensitivity (001 BER):
Spurious & Image Rejection:
Intermodulation:

i

40 dB uv/m typicai
Per CAI MPT1375
-40 dB (at Reference 45 dB uv/m)

TELEPHONE INTERFACE CHARACTERISTICS

Audio Distortion:

Audio Frequency Response:
Auaio Signai-to-noise ratio:
Input Longitudinat Balance:

Less than 5% :
300-3000 Hz. +1 dB. -3 dB i

Better than 35 dB
Better than 60 dB (300-1000 Hz), Sefter man o5 dB (1CCC-3400 Hz)

Support Services

“s/herever Motoroka sells, our product /m

'3 DQOCKed by sevice. in he US., we — : ¥ MOTOROLA
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CT2...the new, advanced
second generarion digital
cordless telepheny. Bringing

a new family of products that
provides freedom in communi-
cations, CT2 technology offers
the user superior audio qudlity,
a more secure means of com-
munications, and a personal
cordless telepnone capable
of multiple environment use.

The public base station con-
nects to the PSTN and provides
subscribers with a low cost
telepnony service. Motorola’s
tbase station is designed for
maximum operator flexibility:
expandable from two 1o six
felephone lines, a cabinet for
indocr and outdoor applica-
tions, a variety of anfenna
choices, and modular
architecrure.

KEY FEATURES:

e CAl Compatible

e 100% Continuous Duty
Transmitter

e Excellent Sceech Quality
e Time Division Duplex
oeration

e Microprocessor Conrrol

e Expanccable Database

e Moduiar Design

o Suilt-in Diagnosrics

o Memory Protection

« Auto Downiocd / Upload
of Cata

e Secure Algenthm Protecrion

o indoor / Curdcor Design

e Secure Ccoiner

SILVERLINK

Telepoint Base Station
CT2/CAIl Compatible




