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APPENDIX A

The following charts represent the initial system components design based on either
commercially available products or modifications of commercial product designs to meet
specific system-wide PIMS requirements. PageMart is in the process of determining
system software specifications and when complete will identify the most cost-effective
computer platform to run on as the system controller and interface to the paging terminal
which in turn connects to the PSTN.

The following sections contain a "part list" for the major system components below:

• Geographic Cell

• Building Cell

• Office Cell

• Subscriber Transceiver Module



Geographic Cell

(

Tx

• PSTN (V.32 or similar)
• KU band sat.
• Return link channels (-100dbm)
• PSTN (V.32 or similar)
• Forward link channels (1 KW ERP/channel)

PSTN

sal. R9C.
Rx Conlrol

Rx Bank

Act Comb.

GC. Coolr.
EOnXo

Excller
Bank

+

Output

Input

Technical Specifications

Operation
Polling channel data is received by satellite
channel (PSTN back-up) then processed. re­
clocked, POCSAG formatted and transmitted.
The Polling channel continuously transmits a
POCSAG formatted signal. The Return Link
signal is received. processed and sends the
response and EOT signals back to the system
controller with ARQ to the GC control module for
data delivery management. Messages to be
transmitted are time and frequency tagged at
the system controller and are held in memory at I I
the GC control until transmission time. The GC
control module formats data. sets exciter
frequency and time controls the data to be
transmitted. The exciter modulates the carrier to
drive the PAs. The PA outputs are combined and
sent to the Tx antennas. An active combiner
filters out the Tx signals at the Rx input.

General Description
Geographic cells will: transmit on one Polling
and eight Data channels; receive on Satellite
Channel, Return link Channel and the eight
Data channels. PSTN link for back-up channel
of sat link, plus primary link between this cell and
system controller for data and Ca delivery and
return.
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G~ographic Cell
Transmitter Bay

Combiner

Master
Base

Station
Base

Station
Base

Station
Base

Station



Geographic Cell
Transmitter Master Base Station

F Male
F Female
N Male
N Female
N Male 44ASN-70 I L44V-70 Heliax
N Female 44ASN·70 I L44N·70 Heliax
N Male L44V
N Female L45N
N Male 44 ASV
N Female L44N
N Male L44V
750HS
1/2" Heliax LDF4-50A
7/S" Heliax LDF5-50A
1/2" Superflex FSJ4-75A 1LDF4-75A Heliax
1/2" Superflex FSJ4-50A
50 OHM N/F • N/F Feed Thru
75 OHM N/F • NlF Feed Thru
RG142 (6 ft.)
BNC Male
BNC Female

S Ust:

TES:
L RF FEED THRU'S AND IN·CABINET RF ABILITY ARE
RNISHED WITH STATION
L RF FEED THRU'S EXIT EITHER THE TOP OR THE SIDE
THE CABINET DEPENDING ON SITE REOUIREMENTS

OHM LIGHTNING ARRESTOR • POLY PHASER #090-01 04-A
OHM LIGHTNING ARRESTOR· POLY PHASER
PT501HN·MA
OHM LIGHTNING ARRESTOR • POLY PHASER -ISSONX·CI-

L RF FEED THRU'S ARE LABELED WIT'H FREOUENCY

tt'~
/ Note 3 Note 4~

15 16
1415 6 4 5 (6 tt) (6 tt) 9 4 3 6

PSTN "---oj --5 r r

~ ...r::;-- to base station "'" i""

~ -r- 17 Part
"'"3 "'"9

Satellite 2~ 1.

Receiver 2.
3.

16 4.
IN CABINET 5.
FURNISHED 6.

7.
s.

Power Supply " Power Supply 9.
10.
11.
12.

1""19 13.

Power Supply
L.I4 14.

- 15.
16.
17.
1S.

AlC Power Supply I 19.

Power Amp
20.
21.

Deck
Control Tray ~

NO

Control Tray
1. AL- FU
2. AL

RF Tray - OF
3.75

Computer
4.50- #IS
5.50

HBO 10- MA
6. AL

PURe 5000



Geographic Cell
Transmitter Base Station

Note 4 --.....

16 "-
~'::::"'1 oase (6 It) 9 4 3 6
S:3:;on ;::~

I ~1-.r-"'-'1--_~o_o_as_e_s_ta_tio_n -1~Ig' 7

I

Power Supply

Power Supply

AlC Power Supply

Control Tray ~

Control Tray I-

RF Tray I-

PURe 5000

-

16
IN CABINET
FURNISHED

Power Supply

Power Amp
Deck

to Combiner

Parts Ust:

1. F Male
2. F Female
3. N Male
4. N Female
5. N Male 44ASN·70 1 L44V·70 Heliax
6. N Female 44ASN·70 1 L44N·70 Heliax
7. N Male L44V
8. N Female L45N
9. N Male 44 ASV

10. N Female L44N
11. N Male L44V
12. 750HS
13. 1/2· Heliax LDF4-50A
14. 7/8" Heliax LDF5·50A
15. 1/2" Superflex FSJ4-75A 1LDF4-75A Heliax
16. 1/2" Superflex FSJ4-50A
17. 50 OHM N/F • N/F Feed Thru
18. 75 OHM NlF . NlF Feed Thru
19. RG142 (6 ft.)
20. BNC MaJe
21. BNC Female

NOTES: .
1. ALL RF FEED THRU'S AND IN-CABINET RF ABILITY ARE

FURNISHED WITH STATION
2. ALL RF FEED THRU'S EXIT EITHER THE TOP OR THE SIDE

OF THE CABINET DEPENDING ON SITE REQUIREMENTS
3. 75 OHM LIGHTNING ARRESTOR • POLY PHASER #090-01 04·A
4. 50 OHM LIGHTNING ARRESTOR - POLY PHASER

#lSPT501 HN-MA
5. 50 OHM LIGHTNING ARRESTOR • POLY PHASER "ISSONX·CI·

MA
6. ALL RF FEED THRU'S ARE LABELED WITH FREQUENCY



Geographic Cell
Receiver Bay

1

2

8809
2" jumper cable
connector pair

oOHMS 1/2 helix
urge suppressor
umper cable
connector feed through

ampling cabling
gnal enhancement circuit
RF Combiner Loral 4426-2
Phasel

Down Converter
Fitter RxTx 11-88-01
Mixer WJ M9E
Amp Motorola PAM-1-5-29-2
N-Way Loral Mo-100

added as required

6 ~ ~

~4
u.J

Combiner/Down 7 9
Converter ~

10 Tray 8
1. D

Receiver No. 1 * 2. 1
3. N

Receiver No.2 4. 5

Receiver No. 3 5. 5
6. J

Receiver NO.4 7. N
8. 5

Receiver NO.5 9. Si
•

Receiver No.6 •
10.

Receiver No. 7 •
•

Receiver No.8 •
•

Power Supply
Tray * Receivers



Building Cell (BC)

. -_····v------·- --~ .- &Ialso functiondifferent
~IU have a satellite and

- ....~......11_11_'1 eel.

~_____., __,aMel =.;7"
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lnfloored Be Sal Rec. (CAM)
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- -- -~ lliding cell Poll Rel

wherelhe OaIa Ch. Tx•Bank (CH) (CH)
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illellite dish receiver- Tx'Ie acquired 1

sr sourcesor Bank
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ar the phone I CombIner

I TxConlr.

Tx
M.la channel 5
-ted sat data Bank
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Input: • KU Band Sat. Ree: alt [GPS, TORS, OMEGA, TV, FM)
• PSTN (V.32 or similar modem
• 930 MHz Return Link (-100 dbm)

OUlput: • PSTN (V.32 or similar)
• 930 MHz Forward Link (lOW)

Size: Rackable Configuration



Satelite
Receiver

Building Cell

PSTN

[

LinklTransmitter/
Controller

Cell Site Controller
(PC)

Exciter

Receiver
(Spectra-TAC)

Coupler

•

To Antenna System

Description Manu. Part #

Coupler LORAL 4426 - 1
Exciter Motorola TRN9270A (Freq. Synth)

TUF1580DA (RF Tray)
TLF 1363A (IPA)

Receiver Motorola SpectrTAC
PC INTEL
UnklTx Contr. Complex NIU
Sat. Rec. Space Com. M2000A
Sat. Ant. Channel Master 1.0 M KU-Band
LNB NORSAT 6300



MicroFilr
Structure Specific Coverage Decibel

Multi
Media
Microcell
Systems

TECHNOLOGIES M E E T

z

o

z
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Improve
In-Building
Coverage
And Add
Cellular
Subscribers.

Anyone who uses hand-held
cellular phones understJJ1ds the
frustration of dropped calls and poor
or scratchy voice quality. Equally
annoymg is the inability to make cJ,lls
inside buildings. subway stations.
pedestn.l!1 tunnels and other covered
structures-p3J1icularly when these
are often the very places from which
calls need to be made.

Fortunately, there's a solution:
MicroFill from Decibel Products. an
RF distribution system specifically
designed to provide basic service or
microceHular coverage inside
buildings. runnels and other such
structures.

Provide Clean, Clear Signals
With Reduced Interference.

Currently. cellular coverage inside
buildings and other strucrures is
prOVided by radiating asignal from a
nearby cell site that is strong enough
to penetrate exterior walls and sarurate
the interior. Unforrunately, this power
approach to in-building coverage often
causes interference to other caUs in the
network. Such interference occurs
because direct and reflected RF
signals from the high-power site
reduce the signal-to-interference
ratio in cells which use the same
frequencies. As a result. system
capacity is limited and call quality
lowered.

MicroFiIl. on the other hand. is
designed to counter co-channel
interference. thereby allowing system
operators to provide the higher quality

of ser'lce todays cellulJr customers
Jemand. .\licroFill uses state-of·cne­
3rt amp!lriers. 75 ohm coaXIal CJole
J,nd spec:aily deSigned antennas to

dlsmbute preCisely controlled RF
SIgnals throughout the deSired ~ea.

The resuit IS clear. clean
communIcations with little or no
interference to co-chJJ1nel cells.

Cost Sa\'ings As \1uch As is'7c
With ~o Performance Loss.

The ~1icroFill system uses a 75 ohIT'.
coaXial cable dismbution system. In
many buildings. 75 ohm cables have
been pre-Installed for use with CATV
and LANs. With 75 ohm cable. acost
savings of up to 75 percent over
current 50 ohm cables of equal
electrical specifications is possible.
Since the amplifiers and the antennas
are designed for 75 ohm impedance.
no electrical performance is sacrificed

By utilizing adistributed
gain/radiallon system. only the
required amount of signal is radiated
at various locations inside a structure
[0 provide coverage. Buildings with
no coverage can be provided with
cellular service easily and cost
effectively. Buildings already served
by high-powered sites can continue tc
be served while power and
Interference are reduced.

In high-use environments. such as
downtown office buildings. network
capacity can be increased by "off
loading" in-building users to a
MicroFill system served by a
dedicated celL In conjunction with



Omm and directional antennas are
..lvalbble to equalize coverJ£e and
Signal strength. The antenn~ raaomes
..Ire designed to be as inconspicuous as
pOSSIble. lookin~ no more
objectionable th;n asmoke detector.

\hcroFill is a member of DeCibel
Products' Multi Media ~1icrocell

Systems family. It is desHmed to work
with other products includin!!
\ticroLite. a fiber optic mlcr~cell
system. the 16·Channel DBoW 16
Power Combiner. PrismPlus repeaters
and a selectIOn of specialized low­
protile interior and exterior antennas.
Together. these products provide
cellular system engineers with the
tools to meet the challenges of today's
subscnbers while building the
foundation for future perSonal
communications networks.

Input from
Cell Site.
MicroLite.
or Pr;smPlus.

\ticroFiIIlnstalls Easih'
and Economicallv At \iam
Convenient Loca·tions. .

~1icroFill's 75 ohm cables :lre
designed for in-buildin~ distnbution
:md are therefore easy to mstall. DC
power is supplied to the moline
amplifiers through the coaxial cable.
This further reduces the cost of
installation. since in most cases :m
electrician is not required. The power
source supplying the amplifiers is
placed in an equipment closet :md
plugged into a standard electrical
outlet. Uplink and downlink
directional couplers provide easy
setup and maintenance. as well as
monitoring pomts in the system. .

Specialized Coverage.

MicroAII. Decibel's
75 ohm RF distnbutlon
system. offers improved
portable coverage
and PeN·type service ........
to buildings. tunnels,~""""........
parking garages. etc, ..........

.......... ..........

Decibel's \1icroLite" Fiber OptiC
\1lcrocell System. the dedicated ceil
c:m serve SeVerJl ~udJings.

\licroFilI Handles TD\tA.
CDMA And :\arrow Band
As Well As Analog.

The MicroFill system is desi~ned

to be transparent to the cell site. -This
ensures that the investment in DeCIbel
equipr:tent WIll continue to perform
even It you chan!!e ~1TSO or base
station suppliers.- Hi~h linearity
throughout the syste~ ensures'
compatibility with TDMA. CDMA
:md N·AMPS as well as :malog
systems. This linear design su-pports
both today's analog systems and
tomorrow's digital modulation
scheme.



SPUITER
O~ECTlONAL

Atfl'ENNA
2ndFlOOt

--tI-----....~SPLfTTeR
AMPUFIER
OMNI-ANTENNA

75 OHM
COAXIAL FeEO

MtCROLlTe"·
MICRO CELL

Basement

Micro Lite™ f=iber

ohm RF distribution
peN type service t

ptic Microcells combined with Decibel's 75

stem offer improved portable coverage and
buildings, tunnels, parking garages, etc.
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OB781 S75F-e

Type F-Femala

DECIBEL PRODllCTS

Clf3.1 dBi

.711a

.7 Ita

icro Fill Indoor Antenna
8781 S50N-C, 08781 S75F-C
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DeCIBEL PRODJ 'eTS

iero Fill IndoorAntenna
8781D60N-C, 08781D75F-C

Mod.. Humb« 0878107SF-C

ImpedaN:.e 75 o/'lmc

Tmnlnadon

~uency Range

G.a.ln orXi.1 dBI
and c.c P'ane

VSWR c1.S:1

Snmwkllh 225'
~'t:(3dS f'n)m max) NA

N.A. c.c~
Polarfadon Pe tar 11) c.c pWe

Max. Input Power Wi1C5

OV1er "'form.non Apptic:mcn: I ntRll

Weight 221tlS

".-NI 9ac* PIIIMIf: Qr2n
Radang ; eras.
~: ABS~=

Color 0If.Whi1a

• lII..mlne Fourmoun~

PacSJn; SIza 1

Shlppln; Welghl 3.2lba ,
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~
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6
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•
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"~..~DECIBEL PRODUCTS

Mere Fill Indoor Antenna
o 781lP50N-C, 08781 LPSOF·C

S,,'~a~.

76ohlT'll:

0878' LPSOF-C

71bs

70'
90"
85"

Nodel Number

VSWR
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Mu. Input Powwr

~ InformaUon

e..nwtdlh
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i Imped.ftC.
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7&ohfT'C
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. MAIN DISTRIBUTION
COAXIAL CABLE

6
ANTENNA'S

6 ti

20 08 ~ I

COUPLER

BIDIRECTIONAL
AMPLIFIER

4 WAY
SPLITTER

COAX IAL CAB LE

LOAD

DECIBEL
PRODUCTS



I I
DETECTOR + 12 vdc ooE REGULATOR

PEAK U... ITER CONTROL

DIRECTIONAL
COUPLER

At.lPLIFIER GAIN
ADJUST

BAND PASS
fiLTER

LOW NOISE
AMPLIfiER

~...-

BIAS TEE
BIAS lEE

I I OUPLEXER
I .. DIRECTIONAL

COUPLER

AMPlIfl(RGAIN
ADJUST

PEAK LIMITER CONTROL

DETECTOR

BAND PASS
FllTER

LOW NOISE
AMPLIFIER

DUPLEXER

BUILDING DISTRIBUTION SYSTEM
BIDIRECTIONAL AMPLIFIER SYSTEM WIDe BIAS

1I/0l/1I1

DECIBEL
PRODUCTS



Distributed Antenna Systenl

Unidirectional
Amplifier t-I--..

Coax Cable
250 feet

---vv

6
-6.6 dBm

7dB

Splitter

-6.6 dBm

12 dB

-5.3 dB

Coupler

6

Coax Cable
250 feet

20 dB

Coupler

6

Coax 1Unidirectional Cable 20 dB
Ampliller 110 feet Coupler

INBOUND TRACK

OUTBOUND TRACK

Downlink
Radiated Signal

Strength/ch

+27 dB -1 dB -.5 dB

Gain/Loss

-.5 dB -5.3 dB -1 dB -1 dB -5.3 dB -7 dB -5.3 dB + 27 dB

NOTES:

1. Assumes 1 watt composite power downlink amplifier.
2. 1/211 plenum rated 75 ohm coaxial cable.
3. Maximum number of channels equal 20.
4. Output of each downlink amplifier of +15 dBm/ch
5. Unity gain antennas are used.

DECIBEL
PRODUCTS



Office Cell

Modified PC 1\.1ini Tower

RF Power
Receive Specs
Rec. Module
Tx Module

Operating Sequence
1) Receive timing, plus command and

control form Polling channel
2) Receive Return Unk data from In office

STUs (Subscriber Transceiver Unit)
3) Send return link data to system controller

over PSTN but change Polling link 10 to
this onlce cell 10

4) Receive data over PSTN for transmission
on Data channel

5) Transmit data to In-office STUs
6) Receive data from In-office STUs over

Data channel

Description of Operational
Sequence

The Rec module demodulates the Polling, Data
and Return Unkchannels. The ProcessorMan­
ager extracts timing plus command and control
from the Polling channel, IDs, Instructions and
ARQ from the Return Unk. Office cell sends this
oUice 10 plus user 10 over the phone line to the
system controller. Then, data to be transmitted
with transmission instructions are received over
the phone line and held In memory until trans­
mission time. Then the computer pulls that file
and transmits that file at that assigned time and
AAQ procedures. The pager case size Rec.
module is linked to the cabinet using phone
extension cables with RJll jacksonbothends.

D -- --- ---..-... _.....-
~~~=---==-==-=-.~.....----~~ !!'!'

Ree module q
Tx module (CAM):3
Freq. synth. --~

Hard disk (CAM) --~

Ree.....odule Dimensions - 2" X 1" X 3"
Cabinet Dimensions· 13" X 8" X 16"
(CAM) - Convnerclal Available ....odule

Technical Specifications
Ax Channels 3+
Bandwidth 25 kHz
Frequency 930.0125 MHz + n25 kHz

n :;; {0,1 ,2...9}
lOw ERP
2,400 bps
2" Xl" X 3" (pager case)
10 watts, one channel

220W power supply (CAM)

PC Mother Board (CAM)

Data Proc. & Mgr Card

RS232C Serial Port
Card (CAM)

RJ11 Modem Card (CAM)

Selectable 8 Fixed 2channels
Channel bandwidth
Channel center frequency
n =channel number
Effective Radiated Power
Match poeSAG 1200
AF board of pager
Pager transmitter



Receiver Module
(Functional Block Diagram)

i I
:JL AMP )<JL
I II

esc MULT

RECEIVER MODULE

FM RECEIVER CHIP
~--------------------I

AMP rJ-C>< JL. AMP JL DET 1'- S I CH 1
I I

I I I
~ I
I esc I
I IL ~

FM RECEIVER CHIP
~--------------------I

tC>< JL AMP JL DET 1'- S :CH 2

I I I
I I

.1 esc I
I IL ~

FM RECEIVER CHIP
~--------------------I-l-C>< JL AMP JL DET I'-..J I CH 3
I I

I I I
I I
I OSC I
I IL ~

FM RECEIVER CHIP
~--------------------I-i1X JL AMP JL DET I'-. S :CH 4

1 I I
I I
I OSC I
I IL ~



Data Processor and Manager Card

DO

08

INTEL
83C152

P1.0
P1.1

TO
RECEIVER
MODULE

'\
AO...

< S >
ADDRESS " 15 A15

LOGIC



Personal Transceiver Subsystem
(Subscriber Transceiver Unit +Power Module +End User Product)

Operating Functions

• STU receives Polling and Data
channel signals

• STU transmits Return link channel
plus Data channel signals

• Power Module unit boosts RF
modem output to 10 watts ERP

Operational Sequence

~;::;~I;;~c:~ •. ~ [J)
~, _ - ". ~
................. 11 ••••• '
•••••••••••• a •••••••
• , •••••••••••••••• ,:.Il

I ••••••,.... • A •

RF modem module insert
(STU) Subscriber Transceiver Unit

110v AC

When paged by the polling channel, the
STU receives, decodes and then the Power
Module outputs a 10-watt RF signal on the
Return link that tells its 10, best receiving
station 10 and instructions on delivery of
that data. The STU then receives the data
on a Data channel and sends back ARQ
over the Return link at lOw. To transmit
data back, access is acquired through the
Return link, and data is transmitted over
one of the Data channels.

P -- --- ­.- --- ..-. -~-
~01~=--==-===-=-

----~ .. ----.......-- ~

Power Module
(10 w EAP)

Product Specifications

• RF modem module

• Power Module Unit

- (1" X 2.5" X 0.25") STU
- Match pager receiver specs.
- 100 mw tr.ansmitter

10-watt ERP
- 110 AC wall socket input
- RF amplifier + power supply
- charger feedback oplion


