
Increase
Service Area
Capacity
And Add
Cellular
Subscribers.

\10st cellular telephone users.
(specially those who use hand-held
phones. know the feeline of beino

disconnected suddenly. ~vithout =
Warning. It may happen while you 're
dnvmg mcongested rush-hour traffic.
or as you enter a canyon. tunnel.
parking garage or building. It may
(yen happen as you walk ~r drive'
through an airpon or around a comer.

The problem is often traced back
to insufficient caoacitv in high
demand areas. or'to "dead 0;weak
spots'. created by obstructions such as
high-rise' Jildings. parking garages or
tunnels. [he soiution: Mi~r~Lit~.TM
the patented fiber optic microcell
system developed by Decibel.

Provide Clean. Clear Signals
In Congested Or Blocked Areas.

MicroLite was desi!ffied to meet
[he growing demands ;f system
operators for increased cellular
subscriber capacity and improved area
coverage. By locating the rnicrocell
where the subscribers are concentrated
such as in downtown areas. buildin!!s.
airpom ~ convention centers. -
\licroLite provides improved covera!!e
and enhanced system capacity. -

In highly congested areas. a series
of individual \licroLite units operatin!!
:;.s stand-alone microcells can be used 
to divide e:mting cells and increase
:he c:.lil handling capacity in crowded
ceHular areas. Several.\licroLite units
.::m be piaced at one loc:ltIon to form
scctonzed microcells.

The Power And Flexibilitv
Of Fiher Optics. .

\licroLite mlcrocellls_a compact.
fiber optic-based. low-power deVice
with the ability to enha'nce cell site
coverage IDd capacity with unmatched
flexibility. All signal processing takes
place at the cell site. Radio si!!nals
travel to and from the cell site-over
optical fibers. This high-qualitv.
lightweight media aHows '
unprecedented fleXibility. The cellular
network designer IS no l~nger
constrained by site selection criteria
dictated by the need to have radios
and associated equipment at the
antenna site.

A complete fiber ooric microceil
system includes a cell ~ite omicaJ
interface pIDel IDa a remot~
transceiver enclosed in a wearher
resistIDt cabinet. The remote contains
a linear RF power amplifier. a low
noise receiver amolifier. transmit and
receive filters. an optical transmitter
and optical receiver. Several power
output options are :!Vallable t~ meet a
variety of coverage IDd capacitv
requirements. An optional almn
system is available to monitor and
repon on the status of the remote
transceiver.

For cellular systems..\licroLite
offers more than Just a "fill in"
system. It provides an excitin£
link to the future or personal 
.:ommumcations. The small size and
"go anywhere" design at' the femOle



Place Cell Sites At Convenient.
Economical Locations.

In most urban areas. cost effective
cell sites are not always available.
With MicroLite's compact size and
flexibility. you can select the ideal
location tor maximum ceil site
coverage at the lowest cost.
.\1icroLite mounts easiiy on utility

Jnalo~ systems. This linear deSIgn
supports both today's analog systems
and tomorrow's digital modulation
techniques. System capacity can be
70 or more analog channels.
Distances between the cell site
intertace and the remote transceiver
can be as long as 24 miles (40 kIn).
and can fill in RF dead spots several
miles across.

poles. billboards. buildings and at J
vanetv of unobtruSive locallons th:n
provide the opumum coverage tor
high use cellular areas. There is no
need for building additional towers.
and expensive site preparation costs
are eliminated. Existing ceil sites may
be used to house equipmem serving
several microcells. further reducing
site costs while improvmg
maintenance speed and efficiency.

Within metropoiiran areas. the
microcells can be vertically Slacked in
office buildings to enh:mce portable
coverage or to form wireless
telephone systems. MicroLite units
can also operate within or along the
edge or an area served by an existing
cell site to provide coverage to weak
signal areas or dead spots. Aseries of
MicroLite remote tr:msceivers can be
located along highways to provide
coverage through canyons. valleys or
tunnels.

:'1icroLite is a member of Decibel
Products' Multi Media Microcell
Systems family. It is designed to work
with orher products including
MicroFill.n' Decibel's Structure
Specific 75 ohm communications
system. the 16-Channel D84416
Power Combiner. PrismPlus. and a
selection of specialized low-protile
interior and exterior antennas.
Together. these producls Jrovide
cellular system engineers with the
tools to meet the challenges of coday's
subscribers while building the
foundation for ruture personal
communications networks.

To Power
SJurce

From
Combiner

To RX
Multicoupler

Cell Site
imerrace Panel

To Antenna

Gatical Fibers

transceiver allows ne\\' rlexibility to

locate cell sites where [hey are needed
most. \licroLite eliminates problems
associ:ned with environmental and
aesthetic objections. exorbitant real
estate costs. zoning problems or
unavailabilitv of site locations.

\licroLite Handles TmL\. COMA
As Well.-\s \farrow Band And
Traditional Analog :\.\IPS.

The MicroLite system is designed
to be transparent to the cell site. This
ensures that the investment in
microcell equipment will continue to
perform even if you ch:mge MTSO or
base station suppiiers. High linearity
throughouc the system ensures
compatibility with TD\!A. CDMA
and N-AMPS as well3.s regular

To Power

Source

..

Weather
Resistant
Housing



MicroLite'" Remote Transmit
and Receiver Module Svstem
Wltn Power Supply/Mourn

Decibel Is
Committed
To Your
Future
Applications.

Dwbci Droducts hJve more than
';0 yeJrs or deveiopment. research and
manufactunng behind them. OUf
technicalleadersnip Jnd dedication
[0 exceilence In design and system
inregration is evident in every product
we produce. Service that begins with
the initial consujtation. continues with
comprehensive customer support after
the <" Ie. Our 24-hour telephone hotline
aSS:';~.l continuous. uninterrupted
service. Decibel is committed to
providing [he most advanced
communic:1lions technology to
accommodate tomorrow's applications.

Optional RF Alarm
System w/rh LCD
Display and Open
Collector Output.

Cell Site
Interlace Panel.

DECIBEL
'.'Jiu MeO)2 ~.~;c;CCe!1 SVSlemS

Where
Communication
Technologies
I,leet

3184 Quebec Street
P.O. Box 569610
Dallas. Texas 75356·9S i 0
21~0631'0310

Fax 21~0631'4706

-::~ommuOlca:,,::~S

::r:-:::anv

:~;";;r1Il ::':;.::
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08471 . -XV
Compact Broadband Directional Antenna

800- 960 MHz
IModel Number DB471N-XY DB471E-XY

Termination Type N·Female 7-16 Female

Frequency Range

Gain

VSWR

Beamwidth
(3 dB from max)

IFront ::! 8!ck Ratio

Polarization

Max. Input Power

Other Information

Weight

800·960 MHz

5.5dBd ( 7.6dBi )

1.5 :1 or better

Horizontal: 110'
Vertical: 70·

>20 dB

Vertical

60 watts

Mounting bracket can be rotated 90',
Connector weamer guard induded.

2.3 oz. (1000 g)

Connector
Weather Guard

Max. Wind Area 64 in" (406 mm2)

W1ndload 221bs.

Max. Wind Speed 100 mph. (160 kmlsld\ Mounting to a Venlcal Member
Material Aluminum baSe

PC Board
ABS Raoome

Color Off-wnite

Mounting Large hose clamp

Ughtnlng Protection I Metal pans at ground

Packing Size 12'x12'Xl0'

Shipping Weight 4 Lbs. ( 1800 g)

Typical Pattern

~, /f
~ ~ 7'

I
V

Horizontal Vertical Mounting to a Horizontal Member

Gain rover iJ2-Dipole)

dBd dBi .... ,
17 I I I

9 :
II I I

6 • ; i i I I

8--5 I I I l J 7, :1 I i
4 I i !j 6
800 v....,u .=00 950 t.1HzSOO 950 ~.~Hz

Typical VSWR

350

1.0 Ll__-'-- _

::00

VSWR
..
11 6 f--,-I_~~__~~~~--.;
I. I I

i.4 1 , I

.......... ' ~, /"
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PRELIMINARY SPECIFICATIONS

I • EXECUTIVE SUMMARY

1.1 General Information

;)ECIBEL PRODUC':.'S
Smart:CELL" MICROCELL SrS1'EHS

The ,smartCELLnI is a Microcell System des igned to provide
i:noroved Cellular Radio service to areas not covered adeauate
ly~by existing cellular technology. The SmartCELLnI 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 cost than conven
tional Cellular Radio Systems. The SmartCELLnI Microcell
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 (peS).

1.2 General System Operational Description

The SmartCELLnI Microcell 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 to communicate with portable units within the
¥~crocell coverage area. The transceiver subsystem is inter
connected 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 (offset) than the one 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). rnter-Microcell handoff is being developed
for a future compatible add-on release.

The :1icrocell Common Controller Subsystem can interconnect
w~th both the Micrccell Channel Equipment and the Cell Site
Channel Equipment by four wire voice grade circuits (me~allic

or non-me~allic). The Mobile Cell Site Transceiver Subsystems
can interrace with ~he radio equipment in the existing Cell

:SSUEC: JUNE 10,1992 REVISEO (a):



PRELIMINARY SPECIFICATIONS DECIBEL PRODUCTS
SmartCELLlII MICROCELL SYSTEMS

Sites either over the air or by direct connections. The
various components of the SmartCELLN Microcell System can be
placed in such a manner that the interconnection and operating
costs are minimized.

1.3 Compatibility with Existing Equipment

The SmartCELLN Microcell System is designed to be compatible
with existing network hardware and software. The SmartCELLN
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 SmartCELLN
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 SmartCELLN 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 VOC. Battery backup is avail
able as an additional option.

ISSUED: JUNE 10,1992 4 REVISED (0):



PRELIMINARY SPECIFICATIONS

SERVINC CELL.

COMPOSITE "rx"

OECIBEL PRODUCTS
SmartCELLW MICROCELL SYSTEMS

SMARTCELL N

SERVING CELL.
COMPOSITE "RX"

I t 1I
i

~
Ii

CELL. SITE CHANNEL NETWORK MANAGEMENT I
j

EOUIPMENT
f---

i UNIT
I

I
I
I
I
I CELL. SITE Cl-WINEL CELL SITE COIolIoION f-i ~'--; EQUiPMENT CONTROLLER t--I
i
I
I
I
I
I

t-JI
MICROCELL CONNONI

! CONTROLLER

i T SPAN

i
i
I

I E":JJPWENT LOCATION:

I SERVING CELL Snt:

OIt/l_ 16 CH.&l'lNEL SYS1Ul

i
T SPAN i T SPAN

I
I lolICROCEL.1. CHANNEL

~
lolICROC£LL CHANNEL I

I
EQUIPt.lENT i EQUIPIoIENT

I !.
! POwER l i !

lolICROCELL. CHANNEL

)SUPPLY I EQUIPMENT

I I II
I

HI I POWER STANDBY II STANDBY I ,
POWER I SUPPLY POwER I

I . I
I
I

IolICROCELL EQUIPMENT I IolICROCELL EQUIPMENT

i
8 CHANNELS I '6 CHANNELS
, 00 IoIW I CHANNEL I I

I ! ,
ANTENNA'S ,l.NTENN,l.·S

5.10
FIGURE 10. EXAMPLE OF SYSTEM EQUIPMENT L.A.YOUT

ISSUED: vlJNE 10,1992 33 REVISED (0):
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PRELIMINARY SPECIFICATIONS

VI TECHNICAL SPECIFICATION

6.1 Electrical Specifications

6.1.1 Cell Site Channel Equipment Unit

TRANSMITTERS

DECIBEL PRODUCTS
SmartCELL1V MICROCELL SYSTEMS

ITEM SPECIFICATION

Freauencv Ranoe 869.040 MHZ to 893.970 MHZ

Channel Switching Time <20 rns Ad~acent Channel
<40 rns Ot er Channel

RF Sensitivity -120 dBrn

RF Signal Level Measurement -120 dBm to -30 dBm
in 1 dB stens +1 dBm

I 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 I65 dB >+40 kHz <-40.0 kHz

ITEM SPECIFICATION

Freauencv Ranqe 824.040 MHZ to 848.970 MHZ

Frequencv Stability +0.24 PPM I
RF Output Power -40 dBm to -95 dBm

(2 dB increments I

RF Power Transition Time <20 rns I
RF Output Power Tolerance +1 dBM

Channel Switching Time 20 rns Ad~acent Channel
40 rns at er Channels

Carrier Inhibit Time <2 rns

Carrier On-Off Time <2 rns ,
Modulation Deviation Limitina <+12.0 kHz i

I

Modulation Noise & Distortion <-26 dB

Harmonic & Spurious Emission <-41

SAT Freauencv Deviation 2.0 kHz +10% I
RECEIVERS

3UED: ~IJNE 10,1992 34 REVISED (0):



PRELIMINARY SPECIFICATIONS

VI TECHNICAL SPECIFICATION

6.1 Electrical Specifications

6.1.1 Cell Site Channel Equipment Unit

TRANSMITTERS

DECIBEL PRODUCTS
SmartCELL'II MICROCELL SYSTEMS

ITEM SPECIFICATION

Freauency Ranae 824.040 MHZ to 848.970 MHZ

Freauency Stability +0.24 PPM

RF Output Power -40 dBm to -95 dBm
(2 dB increments I

RF Power Transition Time <20 rns I
RF Output Power Tolerance +1 dBM I
Channel Switching Time 20 rns Ad~acent Channel

40 rns Ot er Channels

Carrier Inhibit Time <2 rns I
Carrier On-Off Time <2 rns

Modulation Deviation Limitina <+12.0 kHz i
I

Modulation Noise & Distortion <-26 dB

Harmonic & Spurious Emission <-41

SAT Freauencv Deviation 2.0 kHz +10% I
RECEIVERS

ITEM SPECIFICATION

Freauency Rance 869.040 MHZ to 893.970 MHZ

Channel Switching Time <20 rns Ad~acent Channel
<40 rns Ot er Channel

RF Sensitivity -120 dBm

RF Signal Level Measurement -120 dBm to -30 dBm
in 1 dB steps +1 dBrn

Intermodulation "tesponse >65 dB I
Hum and Noise <-32 dB l
Distortion -26 db I
Spurious Response <60 dB I
Selectivity 6 dB <+18.2 kHz >-18.2 kHz I65 dB >+40 kHz <-40.0 kHz

ISSUED: ~~~ 10,1992 34 REVISED (0):



PRELIMINARY SPECIFICATIONS

6.1.2 Microcell Channel Equipment

TRANSMITTERS

~ECIBEL PRODUCTS
SmartCELL 'lI ~. _·~OCELL SYSTEMS

ITEM SPECIFICATION I
Freauency Ranoe 869.040 MHZ to 893.970 MHZ I
Freauency Stability +0.24 PPM j

RF Output Power +20 dBm to -30 dBm
(2 dB increments)

RF Power Transition Time <20 InS

RF Output Power Tolerance I +1 dBM

Channel Switching Time 20 ms Ad~acent Channel I40 ms Ot er Channels

Carrier Inhibit Time <2 ms

Carrier On-Off Time <2 InS

Modulation Deviation Limitino <+12.0 kHz
Modulation Noise & Distortion <-26 dB

Harmonic & Spurious Emission <-41 I
SAT Freauencv Deviation 2.0 kHz +10% I

RECEIVERS

ITEM SPECIFICATION I
Freauencv Ranoe 824.040 MHZ to 848.970 MHZ I
Channel Switching Time <20 ms Ad~acent Channel

<40 ms Ot er 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 I
Spurious Response <60 dB I
Selectivity 6 dB <+18.2 kHz >-18.2 kHz I65 dB >+40 kHz <-40.0 kHz

ISSUED: JUNE 10,1992 35 REVISED (0):



PRELIMINARY SPECIFICATIONS DECIBEL PRODUCTS
SmartCELLlII MICROCELL SYSTEMS

6.2 POWER REQUIREMENTS AND PHYSICAL SIZE

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

fully loaded.
24 VDC @ 10.5 AMPS
3.5 x 19 x 14.5
34

card assembly.
7 watts
3 watts
3 watts
4 watts
23 watts

Power consumption by
T1
Codec
Adpcm/codec
Base Station Controller
Transceiver module

CELL SITE CHANNEL EQUIPMENT UNIT, fully loaded.
PRIMARY PC-'lER 24 VDC @ 8 AMPS
DIMENSIONS HxWxD Inches 3.5 x 19 x 14.5
WEIGHT, lbs. 34

CELL SITE COMMON CONTROLLER
PRIMARY POWER 24 VDC @ 1. 5 AMPS
DIMENSIONS HxWxD Inches 3.5 x 19 x 23
WEIGHT, lbs. 35

MICROCELL COMMON CONTROLLER
PRIMARY POWER 24 VDC @ 1. 5 AMPS
DIMENSIONS HxWxD Inches 3.5 x 19 x 23
WEIGHT, lbs. 35

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

24 VDC @ 10.5 AMPS
7 x 19 x 18
36

ISSUED: JUNE 10,1992 36 REVISED (0):
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SmartCELLlII MICROCELL SYSTEMS

6.3 MICROCELL CHANNEL EQUIPMENT UNIT ELECTRICAL SPECIFICATIONS

ELECTRICAL SPECIFICATIONS OF ASSEMBLY;

PRIMARY POWER

RF SECTION
OUTPUT POWER/CHANNEL (dBm)

maximum
minimum

RECEIVER SENSITIVITY (dBm)
RX SENSITIVITY W/LNA (dBm)
CHANNEL CAPACITY, PER FRAME

Tl CARD
Tl INTERFACE
El INTERFACE
LINE CODING
FRAME FORMAT
LINE RATE Tl

El
56 KBPS INTERFACE
64 KBPS INTERFACE
POWER CONSUMPTION
CLOCK SOURCE

24 VDC @ 10.5 AMPS

+20
-30
-105
-120
8

DSX-l OR CSU
CCITT, G703/704
B8ZS
SF OR ESF
1. 544 MBPS
2.048 MBPS
V.35, V.ll, DSU
V.35, V.ll, DSU
7 WATTS
INTERNAL, EXTERNAL, DERIVED

ISSUED: JUNE 10,1992 37 REVISED (0):
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EFFICIENCY OF A NEW MICROCELL SYSTEM

by

W. C. Y. LEE
PacTel Corporation

Walnut Creek, California

I. Introdt1c:ion II. A New Microcell System Jesign

'.:.'here .\1 is the :c:ai c~anr~els and K is the rr:.q:Jency
::-=~se f~c:or. m is i::verse:y p:oporuonal to K. m is a
::"xea number de~:::dingon wnicn spec:r:~ ::laio
~uipment is deployed in the c:llular sy~:=:r.. The size
::duc::iO:1 of a ceii does not c:-:~ge the raaio capacity.
::: today s analog c::i!ular sysre:r.. an acc:pt=d voice
;:.::tlity has to be r.;:um:ti:1ed =:: engine::1r:g tte r"r:
~uency reuse facrer K =7. i.e.. :,::e CO-Cl::!-"1:\Cl ceil
::cararion D = ".6~. or t::: c:..:-:-::r-to-inte:-f::-:nce

A conventional MicroceU uses tte cell s?litting
t~hnique to reduce the size of to1e cell in artier to
increase the capacl")'. In general. when the new cell
::lalUS is one half of the old ceil raCies, the old cell can
fit four new small cells. E:1ch Sr.1all cell would carry
to,e same capacity as the old ceil. Then the same areas
of the old cell can inC':'ease the capacity four times tJlat
of the old one. T:'":is increases the system capacity.
The measured system capaci=y is the number of chan
nels per square I!'.iles or square kilometers. However.
'.;:hen the cell becor.;es small. :::e four times of capac
:::r' incr~e \!rill no~ De observed. This is due to the
:a:t that L':~ inte:fe:e~ce is haree: to conrrol in small
cells then In large: cells. Whe~ a cell radius is less
~1an 1 kilometer. :.'":e cell spiit::::g may only increase
::','stem canaciry bv (\1,'0 times. '7"he radius cacacitv, m,- ... . ".

:s defined as the r.umber of c:....:o:;els per cell expressed
as follows:

Mm=-
K

oumber cf ::::':1nels,l c:ll

A Microc:ll is divided into three (can be more
than three) submicrocells which are als:: called zones.
In each zone there is a zone site at whlcn the antenna
and the radios are installed. The zone site can be
located at the center of ~ch zor.~ (see Fig. 1) or at one
edge of each zone (see Fig. 2). Nhen a vehicle is at
one of the three zones. all three zones receivers re
ceive the signal srrengths f:'om the vehicle tnnsmitter.
After comparing the signal s:rengths. the zone rrans
miner which site receives the s:rongest strength is
turned 0:1 to serve the mobile. When the vehicle is
moving to another zone, the new zone tnnsmine:-'is
turned on and the oid zone rransmittrer is turned off.
The same frequency is used by the vehicle. Therefore.
no hanaoff action is taken by t~e MTSO. There is
only one zone transmit:er t:..:rr.ed on but all t.hree zone
receivers are rJrned on for anyone frequer.cy which is
associated with a vehicle. A .\1icroceil may handle 60
frequencies assignee. to 60 vehicl~s. In aver:l.ge. each
zone may handle 20 mobile cails associateC with 20
frequencies.

Ill. Efficiency of the New Mic;OC8!1
System

Tne new Micraceil Si'stem can be i~?le~e~ted

in three diffe:e~t approac:1cs.

A. Selective On;r:i-:c::= Approach

::-::10, C~. CC,:) = d dB. ::: ::::5 aacer ::. :::',1,1 Micro-s ••
'\ . . .... .

4:5 ',: Vsrer:1,ol C3r: ::~ ::T:91er:-:::-::e: :0:- Inc:-e~slI~g na~

::.~:.' syst::-:; cap::!c:::; but :l:so ,::d:o c;;;:::lcit::,

We rr:ay piac:: a :o:-:e si:e at t~e ce:ite~ of e:l.cn
zone as shown ::1 Fig. :, 7:,e :ransmlt power of e:lch
z.one site wouid be ce:1rer e.'(cited. I;: this case. we can



calculate theC/I rJuo from the r._.. stem shown in
Fig. 3. The separation D} of any two nearest co
C",""!i1el zones (worst case scenario) in twO corre-

" s!.~' ,"ing microcells is 4.6R}. Where R
1

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/I ratio 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 RI . Then

R· R·
ell ~ -'-.. . .. 105 (a) 2DdB

±D· 3(4.6Ry + 3(5.75Ry
.~. ,

indicates that even in a worst case scenario of this
WcroceH system. the err is 2 dB better than the
regular analog system. Also in Fig. 3, we can show
that the separation of co-channel cells is D =3R where
R is the ,~ell radius. Since

KD.- (D/R)2 =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 '? or 2.33
times. K = 3 is the smallest number in a cellular
system regardless of whether it is an analog or digital
system 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 costly to find three center locations of three zones.
Also in reality, the control 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 cei1ter of the zones to the
edges of the zones, and are ~so located on the perim
eter of the cell boundary as shown in Fig. 2. The
calculation of 01 in this edge-excited zone approach
is ?ased on the K =3 configuration shown in Fig. 4.

'::::rer cell is the serving cell.

One selected zc erving the mobile call. The
center of the cell is 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 co incerfer with the mobile call in the center
cell. The other three cells may have only one zone site
in each cell Co incerfer with the mobile call. Since"only
one zone site is turned on at a time in a cell on anyone
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 CII ratio is obtained at the vehicle from six co
channel cells (denoted"!") as

R-4
ell =-=----~-=----

3[~ (3.6R)-4J+3[~(4R)-4J
, , .....~--.--~

C-r~MS D-~MS

=63 (=) 18dB

In this edge-excited zone approach, the C/I 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 capacity.
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 Appr::ch

There are situations when all the zones have to be
turned on. We call 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 transmitting concur
rently. In an analog system, the regular center
excited omni-eells require the co-channei interference
reduction factor qwhich is equivalent to q = DIR = 4.6
as mentioned previousiy.



In ~ge-exciled zone cells, the DJRt has to be 4.6
ir.... '"\rcter to maintain the voice quality. Where D1 is the
d.:C~J.,nel zone separation and Rj is the distance from
iliezone transmitter to the zone boundary, R1is also
equal to the cell radius. Then new q (q =D1R1)

becomes 3.6 as shown in Fig. 5. Then the frequency
reuse factor K becomes

K= (q)2 = (3.6)2 =4.32=4
3 3

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 times
if a selective zone approach is used. The radio capac
ity can be increased by 1.75 rimes if a non-selective
zone appraoch is used. The efficiency of using this
.Microceli coniiguration reaches a maximum because
K =3 is the smallest number in a frequency reuse
:>J·:;tem. When applying the analog system with a non
selective zone configuration, the radio capaCity can be
increased by 1.75 times. When applying microceils
to l.'TIMA systems, the non-selective-zone configura
tion can be used to further reduce the interference.
The attributes of Microceil have been stated in
Referene 4.
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Microcell Utilizes 0, fR
l

== 4.6
for Active Zone Separation

This Provides a 0= 3R for
Microcell Cell Separation

This Yields a K = 3

This is a 2-2.5 Capacity
Increase

Figure 3 Miaoo:ll Application
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:=ig 4 Configuration of the selective edge-excited zone cells
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Transmission Loss Over Smooth Earth
(at 30, 300 and 3,000 MHz; half-wave dipoles at 250 and 30 ft.)

Transmission
Loss in db

80 t-----1IlIr-+--+~-++"""'+_----+----~------____i

120 I------+--+~~~-~~-'-----+---------....

140 t---~----""~-...-T""",+---H~~----,.----------4
38.4 logled, (MAP)

160 I Optical Une
of Sight

. 180
1113000 MHz

1 10 Miles 100 1000

Bullington. K.. ?adio prQoagation for Vehicular Commuoications. IEE= Trans. on
Veh. Tech. Vol. VT-26. No.4, November 1977, p. 307.
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SILVERLJNK 2000
Personal Telephone
CT2/CAI Compatible

The Personal
Communications Gateway

CT2... the new. advanced second gener
atIon digltOI ceraless telephony. Bringing
c: fam:ly or crce~c;smar provides free
com In ccmmun'cO'nons, C~2 technology
offers the user suoerror audio qualiTY, a
mcre secure means or commUniCaTIOns.
ana, for the first time. e personal coraless
~c!ep;1.cne svst~m cc:;:able of mulTiple
-:?nvlrcnment use

n ·oacv s ;::g:l:v .'T'oc:/e soc:etv. ;:ersonCI
::crr.r:'l~nlcc:ro'lS c:re a rlUSi. Personal
I1ec::s r:;ocke-:-c::::Je ...:\nd MOTorOla
.::elivers me cGc~e-:-aoleSILVERLINK 2000
.. c: sme:!. :gn-;- ver curacle cersonai

::orctess ielep:-':J:le.

KEY FEATURES

• POcKet Size
• CAl CcmcaTible
• Access Up ;04 SeNlce Providers

• Access Up :0 8 Personal Bases

• Memo01 Storage ena Dicllng

• LesT Number - Sldiol

• AdjUS7eC~e f"(,nger Volume
• "':'d,usioble SceaKer Volt..;rr:e

"evpca LOCK
• C;;olce of Primarv or

Rec:--.mgeC::::le =c:;erv



SllVERLINK Telepoint uL J Station

Performance Specifications - All soeCifications comply with CAl (MPT 1375) and all standards therein.
GENERAL

Dimensions: 576 cmH x 394cmW x 28. 7cmD 22. 7"H x 15.5"W x 11.3'0

i I
I MODELS; ,i

'I

SJ5XGB 1:;:02AP
2 LINE WI
i~JTERNAL

CO~1BINERS

S,35XGB 1402AP
..! LINE WI
iNTERNAL

COMBINERS

SJ5XGB 1602AP I
6 LINE WI
iNTERNAL

COMBINERS I

S35XGB 12COAP
2 LINE WIO
INTERNAL

COMBINERS

~35XGB 14XJAP
,~lINE WIO

,'HERNAL
COMBINERS

SJ5XGBl600AP
6 LINE W/O
INTERNAL

COMBINERS

I
11.3 Kg (2 line. no battery)
i2.4 Kg (4 line. no battery)
136 Kg (6/ine. no battery)
4 Kg additional for optional batteryI

I

I
I
I

Weight:

Standard Operating Temperature:
Rain Intrusion:

Color:
Digital Speech Coding Type:

Channel Bit Rate:
Data Rate Stability:

Speech Bit Rate:
Signaling Channel Rate:

Modem Speeds:
Power Consumption with 6 transceIVers:

Input Voltage:
Memory Size:

Special Ust Sizes:
(new lists, zap lists, hot lists. etc.)

RF SYSTEM PARAMETERS

251bs (2 line. no battery)
275 Ibs (4 line. no battery)
30 Ibs (6 line. no battery)
9 Ibs additional for battery
O"to6O"C
Mil-STD 8](X::/O (Proceaure 1)
One standard color. light grey
Adaptive Differential Pulse Code Modulation (ADPCM)
72 KBPS
50 ppm Reference 72 KBPS
32 KBPSrilr_2_KBPS
12CO Baud Standard. 2400 Baud optional.
60 Watts
110/230 VAC. 5O-«l Hz
10.C(X) Subscnoers minimum per 2 lines. Expandable.
6CO call details minimum per 2 lines. Expandable.
1O.C(X) subsCribers minimum. Expandable.

I
I
I

FreQuency Band: 864.1-868.1 MHZ
Channel Spacing: 100 kHz

Total Channel CapaOility: 40
Duplex Method: TIme Division Duplex (TOO) (Transmit and Receive on same freauency)

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

Maximum Simultaneous Conversations
per base: 6

TRANSMITTER
RF Output pawer: 10 mW maximum (adjustable)

Output Impedance: 50 Ohms
FreQuency Tolerance: +/- 10 kHz

Peok FreQuency Deviation: 19.8 kHz (+/- 5.4 kHz)
Adjacent Channel Power: Not exceeaing J0 uW at 100kHz from nominal operating frequency In 80 kHz bandwlath

Spurious EmissiOns: Not exceeding 4 nWatfrequencies: 41-68.87.5-118. 162-230 and 470-862 MHz
Not exceeaing 250 nW at all other frequencies < 1GHz
Not exceeaing 1uW at frequenCies> 1GHz

Intermodulation: Less than 4 nW ERP (10kHz bandwidth)

RECEIVER
Sensitivity (.00 1 BER): 40 dB uV1m typical

Spurious & Image Rejection: Per CAl MPT 1375
Intermooulation: -40 dB (at Reference 45 db uV1m)

TELEPHONE INTERFACE CHARACTERISTICS
Audio Distortion: Less than 5'1'03(X)-JaXl Hz + I dB. -3dB

Audio Frequency Response: Better than 35 dB
AUdio Signal to Noise Ratio: Better than 60 dB (3CQ-l0c0 Hz)
Input Longrtudinal Balance: Better man 05 dB (1 C:CO-34CO Hz)

Suppon ServICes
'Nherever MotorOla SEilS. our proauct
s OOCKEO 0'1 service. In me U.S.. we
~cve 900 curnorlzea or comoany
:Jwnea cenrers. in aaaltion. our
oroaUCTS ore serViced trlrouqnour
:ne WOrld oy a wlae neTWorK or com
::-any or aurnonzea ,ncepenaent c,s
'''butor service orqc,-,:zallons.

~
~••_ ..w••

'.\·inner l'ftl8 N.atJonal
QualUv

Awaru

7~

~

(M) MOTOROLA
~' 1201 E. ,':'igonaUin Rd.. SCnaumpurg.llllnolS 00196

Soeclficatlons sUDlecr to cnange WIThOUT nOllce.
JJ). and Motorola aTe registered traaemarKS aT
~;:;OTorola. :nc. SILVERlINK IS a TraaemarK at
'Aotarola. ,r,c. 9 I9QO MotorOla. Inc. ::'Intea in
USA (9010) CPo PrOduced by MaTKerrng services



SJLVERLINK 2000 F~. )' 11 Telephone

Performance Specifications - A.l1 specI7icctions comoly with C';I (MPT 1J75) and all stanaarcs therein

GENERAL
Model: S35XCD 1OooM

Dimensions: 2.20 x 5.91 x .95 inches (5.58 x J5.01 x 2.41 cm)
Volume: 8.5 cubic inches (136 cubic cm)
Weight: 6.58 ounces (186.5 grams) with AAAs. 7.14 ounces (200 grams) wlrh Ni-Cd

Operating Temperature: -200 to +600 C (_40 Fto 1400 F)
Digital Speech Coding Type: AdopTive Differential Pulse Cede ModulaTion (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 battenes (1.5 Veach cell)

One Nickel Cadmium rechargeable battery pack (optional)
Battery lite: Alkaline: 6 hrs. continuous Talk time / 40 hrs. conTinuous stanaby time

Nickel Cadmium: 3 hrs. connnuous talk time 124 hrs. COnTinuous standOy time

RF SYSTEM PARAMETERS
Frequency Band: 864.1-868.1 MHz

Channel Spacing: 100kHz
Total Channel Capability: dO

Duplex Method: Time Division Duplex (TOO) (Transmit and Receive on some frequencv)
Transmit/Receive Period: 1/1 millisecond

Modulation: Binary FSK

TRANSMITTER
RF Output power: 10 mW ERP maXlmum

Frequency Tolerance: +1- 10 kHz
Peak Frequency Deviation: 19.8 kHz (+/- 5.4 kHz)
Adjacent Channel Power: Not exceeding 10 uW at 100kHz from nominal

operOTing frequency in 80 kHz bandwidth
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 ] uW at freauencies > 1 GHz

RECEIVER
Sensitivity (.001 BER): .:10 dB uV/m typical

Spurious & Image Rejection: Per CAl MPTl375
lntermodulation: -.:1() dB (at Reference 45 dB uV/m)

BATTERY CHARGER
Input: i lO. 120.220.240 VAC. 5Q-60 Hz

Output per C:,orging Pos.: t5 mA (nominal) telephone / 20 mA (nominal) cell POCK
Size: 5.33 x 3.78 x 2.17 inches (14.8 x 9.6 x 5.5 cm)

Weight: d64 ounces (132 grams)

Suppon Serv,ces
,'merever MOTor:-<:: seilS. our orocuCT
; backeo DV 5ec/oce I.' The US.,ve
-ave 900 curnor:zea or cc,,",oany·
-:wnea cenTer; n coalTlon, cur
::roouCTS ore ser-.l1cea throuqnour
'~e wona 0'1 a ..·.. ,ce ne!"Norl< ot cem
::onv or cumonzE-C rnceoencenr c:s
-~,ouror servIce C~:':::::"":llOTJOnS

~-

M,) MOTOROLA
',-----,' '::;01 E, ";'gonou,n "a" SCncumourg. di,no's 00196

=ceClf'cc,:ons suc.ecT TO cncnge WithOuT notice
..., cnc MOToro'a are reolSTerea Traaemar~s ot
'~lorcrOIC, nc ~!~VERlI~:K 's a Trooemar~ or
·~1orcro:c. :rc ~. 1990 MOTorOla. Inc. ="ntea:n
-,':::.A. (CD 10: C~ :Jr')cucea OV Mcrkertng ServIces
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SllVERlINK 2010 and 2020
Personal Base Stations
CT2/CAI Compatible

-- --- ~ .""-.~------~~-----------_.-+.- •
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eT2... the new, aavanced second genera
tion digital cordless telephony. Bringing a
family of products that provides freedom in
communications, CT2 technology offers the
user superior audio quality, a more secure
means of communication, and, for the first
time, a personal cordless telephone system
==:pable of multiple environment use.

The SILVERLINK personal base stations allow
I the user to initiate end receive calls with any

CAl comoatib!e cersonal telephone. The
personc :Jose STaTions are stylish, designed
for use In rhe home or office, and include the
mOST desired telepnone feaTures. Motorola
ctters a family of personal bese stations that
g:ves The user flexlcility in configuring their
cersonel cordless csmmuniccrion SYSTem.

r·o..The. Personal
o }~·"· ••Communications

/ .~. at~i:;;;}f:.4,,~~

KEY FEATURES:

• CAl Compatible

• DTMF/LD Capable

• Single Line

• Outgoing Call Restriction

• Incoming Call Priority

• Secure Registration

• Multiple Registration (Up to 8ID's)

• Programmabie Dialing Parameters

• Back Up Battery Power Capability

• intercom/Page (SILVERLINK 2020)

• Speaker Phone (SILVERLINK 2020)



SllVERLJNK 2010 & 20:l0 rERSONAl BASE STATION

Performance Specifications - All specificarions comoly Wlrn CAl (MPT1375) and all standards therein.

GENERAL

I
Model: SJ5XCC1100AP (SILVERUNK 2010). S35XCCl107AP (SILVERLINK 2020)

Dimensions: 8.82 x 6.42 x 2.68 inches. (22.4 x 16.3 x 6.9 cm)
I Weight: 28.67 ounces (814 grams)

Operating Temperature: -200 to +600 C

I
I Digital Speech Coding Type: Adaptive Differential Pulse Code Modulation (ADPCM)

Channel Bit Rote: 72 KBPS

II

Data Rate Stability: 50 ppm Reference 72 KBPS
Speech Bit Rote: 32 KBPS

Voltage: 110.120.220. 24C.·AC. 5O-<JO Hz
Bock up battery: 6 AA Alkaline celis provide 8 hours continuous talk time/

(batteries not included) 24 hours standby time (without speaker phone activarion)

RF SYSTEM PARAMETERS
Frequency Bond:

Channel Spacing:
Total Channel Capability:

Duplex Method:
-··::.msmit/Receive Period:

Modulation:

TRANSMITTER

RF Output power:
Output Impedance:

Freouency Tolerance:
Peak Frequency Deviation:
Adjacent Channel Power:

Spurious Emissions:

RECEIVER

864.1-868.1 MHz
]00 kHz
40
TIme Division Duplex (TOO) (Transmit and Receive on same frequency)
1/1 mIllisecond
Binary FSK

10 mW maximum
50 Ohms
+/- 10 kHz
19.8 kHz (+1- 5.4 kHz)
Not exceeding 10 uW at 100 kHz from nominal
operating frequency in 80 kHz bandwidth
Not exceeding 4 nW at frequencies: 41-68. 87.5-118.
162-230 ana 470-862 MHz
Not exceeding 250 nW at all other frequencies < 1 GHz
Not exceeaing 1 uW at frequencies> 1 GHz

Sensitivity (.001 BER): 40 dB uV/m !Vpical
Spurious & Image Re;ection: Per CAl MPT1375

Intermodulation: -40 dB (at Reference 45 dB uV!m)

TELEPHONE INTERFACE CHARACTERISTICS
Audio Distortion: Less than 5%

AUdio Frequency Response: 300-3000 Hz. +1dB. -3 dB
Auaio Signal-Io-noise ratio: Better Than 35 dB
Inpur Longitudinal Balance: Better Then 60 dB (300-1000 Hz). Better man 05 dB C1COO-34oo Hz)

Suocon 5elVices
'.'lherever MOTorOla seilS. our prOduct
; ::-aCKeo bY seMce. In me U.S.. we
-eve ..00 cumorlzea or company
O'Nnea cenTers. In aoolTlon. our
=rooucrs ere servlcea mrougnour
'~e wono cy a wloe nelWOrl< oT com
=e:"'.y or ClJ!nonzea Inaeoenaenr CIS
" :cUTor service orqcn[Zonons,

'M MOTOROL.A
~ '301 E .';igonauln Ro, SChoumourq.llllnOIS60196

Soeclflconons suojecr 10 Change wlmour nOTice.
~. ono MoTorOla are reglsrereo rraoemarKs or
"'ororOIO. Inc. SiLVERlINK IS a !raaemarK ot
',10Toro~0. Inc. ='.9 19QQ Mororolo. Inc. c Prinred In
~SA (COlO) CP Procuceo bY Marl<eTlng servICes

·.~otorca. ;"'c.:s en tC~CI ::::-c'ovmenr C::::OriUnlfY/Atfirmanve ACTIon Emc!over. '<3-23-02
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CT2... the new, advanced
second generation digital
cordless telephony. Bringing
a new family of products that
provides freedom in communi
cations, CT2 technology offers
the user superior audio quality,
a more secure means of com
munications, and a personal
cordless telepnone capable
of mUltiple environment use.

The public bese station con
nects to the PSTN and provides
subscribers with a low cost
telepnony seNice. Motorola's
base station is designed for
maximum operator flexibility:
expandable from two to six
telephone lines, a cabinet for
indoor and outdoor applica
tions, a variety of antenna
choices, and modular
architecTUre.

KEY FEATURES:

• CAl Compatible
• 100% Continuous Duty

Transmitter

• Excellent S~eech Quality
• Time Division Duplex

:.JeraTion

• ivlicroprocessor Conrrol
• Expandcble Database
• Modular Oesign
• Built-in DiagnOSTics

• Memory PrOTection

• AUTO Downloed / Upload
<Jf Cata

• Secure AlgcriThm Protecr:on
• ;ndoor / CUTdoor Design
• Secure Cc:::;:ner

SllVERlINK
Telepoint Base Station
CT2/CAI Compatible


