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[57] ABSTRACT 

53 byte length ATM compliant cells are transmitted 
over a digital optical fiber path to interconnect with a 
coaxial feeder cable TV system to support two-way 
digital services at a plurality of sites connected to the 
TV cable system. At the point of interconnection be­
tween the fiber optic path and the cable TV feeder 
subsystem, digital signals are converted to a UHF rf 
carrier frequency above the cutoff pass-band of the 
analog signal feeder amplifier carrying TV broadcast 
signals. This rf carrier conveys a high data rate digitally 
modulated signal limited to sections of feeder cable 
between the cable TV broadcast channel amplifiers. 
In-house access to this UHF carrier signal is via the 
normal TV cable tap and drop cable to a SIU, located 
near the subscriber's TV set. The feeder cable and the 
passive taps used in cable TV practice have a higher 
cutoff frequency than the feeder amplifiers themselves. 
This allows passage of an UHF signal over the feeder 
cable. Low pass filters at the feeder amplifiers prevent 
this UHF signal from being shorted out by the in-cable 
amplifiers. Each SIU so connected sends and receives 
the UHF carrier signal, which conveys the ATM type 
cells. Each cell's payload contains the local address of 
the source and destination of that cell. Each SIU de­
codes each cell's address and accepts only those cells 
that are for itself. The SIUs speak to and receive signals 
from an FTU located at the TV cable headend or at a 
fiber connection node. The common channel conveying 
the A TM cells alternatively sends and receives cells in 
a ping-pong fashion. 

18 Claims, 8 Drawing Sheets 
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WIDE AREA FIBER AND TV CABLE FAST 
PACKET CELL NETWORK 

2 
retransmission. As the A TM cell packet is short, the 
data rate high, and path length long, simple polling 
requires too long a time between allowable transmis­
sions to be efficient. Token passing is better suited to a 

FIELD OF THE INVENTION 5 peer-to-peer configuration and not appropriate to the 
present many-to-one architecture, i.e. many SIUs and 
one FTU. And, random access with collisions does not 
provide the guarantee of delivery to support voice in an 

The present invention relates to Metropolitan Area 
Networks (MANs) using ATM (Asychronous Time 
Multiplexing) fast packet cells transmitted over fiber 
optics transmission links. And, in particular it relates to 
such systems incorporating cable TV systems as a 10 
feeder transmission path for delivery of two-way digital 
services to homes and business. 

optimal manner. 
The present invention overcomes these earlier limita-

BACKGROUND OF THE INVENTION 

tions by significantly increasing the allowable upstream 
data rate from each subscriber in the system using fre­
quencies otherwise not usable. A common shared high 
speed digital transmission channel is used in lieu of 

15 multiple FDM 533 KHz carriers. The overall capacity 
is increased and the number of components and their 
cost significantly reduced by using a PON (Passive 
Optic Network) fiber optic path which does not require 
active components, and offers improved reliability. The 
band of rf frequencies available above the range of the 

Prior Art 

In an earlier U.S. patent application entitled "CELL 
BASED WIDE AREA NETWORK ALTERNATIVE 
ACCESS TELEPHONE AND DATA SYSTEM'' hav­
ing Ser. No. 07/953,744, filed on Sep. 29, 1992, by the 

20 same inventor as the present application, an A TM com­
pliant cell based communications network is described. 
That network uses a bi-directional fiber transmission 
path to a conventional feeder cable TV system to a 
shared radio channel to poll a multiplicity of cordless 
telephones and other devices. In that earlier patent 25 

application, a multiplicity of separate frequency divi­
sion channels, each carries a 2 Mb/s signal to and from 
each set top SIU (Subscriber Interface Unit) unit to the 
FTU (Fiber Terminating Unit) located at the cable TV 
system head-end. In that application, the upstream 30 

(toward the headend) transmission is limited to the 5-30 
MHz range, a de facto standard upstream band as com­
monly used by the cable TV industry today. The down­
stream cells are carried within the cable's normal TV 
broadcast band. 35 

Having a capacity of only about 25 MHz available in 
the upstream channel is very limiting since very high 
data rates are required to connect LANS (Local Area 
Networks), for example. Compounding this restriction, 
only about 12 MHz is truly available since (1) it is neces- 40 
sary to use this band to support other upstream cable 
TV services, and (2) it is necessary to avoid frequencies 
carrying HF broadcast and amateur signals that also use 
this band, as strong signals can leak into the feeder cable 
if the flexible drop cable sheaths weather and fracture 45 
and/or connectors become loose. A multiplicity of si­
multaneous 2 Mb/s signals, each on a separate 533 KHz 
FDM (Frequency Division Multiplexed) carrier are 
multiplexed together in that system. This further re­
quires low-distortion analog transmission and requires 50 
the use of expensive analog signal optic fiber transmit­
ters and receivers, rather than lower cost simpler digital 
fiber arrangements that are used in the present inven­
tion. Further, additional equipment is required up­
stream by the prior invention to multiplex and de-multi- 55 
plex each 0.533 MHz carrier. 

In the prior referenced patent application, a novel 
form of dynamic polling was used· that was limited 
solely to dynamically polling nearby radio devices. In 
that application the total shared data rate of the polled 60 
devices was only 2 Mb/s. And, the distances were on 
the order of a hundred feet or so, which permitted an 
efficient polling technique. However, when the data 
rate is increased to the order of 100 Mb/s, and where 
distances can be in several kilometers rather than tens of 65 
meters, then a new form of polling becomes necessary. 
The known options for sharing bus structure include 
polling, token passing and random access with collision 

cable TV amplifier that can pass through the taps and 
coaxial cable, not otherwise usable, is generally wide. In 
many cases, it is able to support a common, shared 
channel in the 45 to 155 Mb/s range. To effectively 
share this common channel, a new multiplexing ap­
proach has been created to load balance each SIU com-
peting for the single shared channel capacity. 

SUMMARY OF THE INVENTION 

ATM cell switching and transmission is an interna­
tional standard for transmitting voice and data via high 
speed transmission systems such as fiber optic systems. 
In the present invention, 53 byte length A TM compliant 
cells are transmitted over a digital optical fiber path to· 
interconnect with a conventional coaxial feeder cable 
TV system to support two-way digital services at a 
plurality of houses or businesses connected to the TV 
cable system. At the point of interconnection between 
the fiber optic path and the cable TV feeder subsystem, 
digital signals are converted to a UHF rf carrier fre­
quency above the cutoff pass-band of the analog signal 
feeder amplifier carrying TV broadcast signals. This rf 
carrier conveys a high data rate digitally modulated 
signal limited to a section, or sections, of feeder cable 
between the cable TV broadcast channel amplifiers. 
In-house access to this UHF carrier signal is via the 
normal TV cable tap and drop cable to a SIU, located 
near the subscriber's TV set. The feeder cable and the 
passive taps used in cable TV practice have a higher 
cutoff frequency than the feeder amplifiers themselves. 
This thus allows passage of an UHF signal over the 
feeder cable. Low pass filters at the feeder amplifiers 
prevent this UHF signal from being shorted out by the 
in~ble amplifiers. Thus, one unique feature of this 
invention is the use of frequencies above the range of 
the feeder or extender amplifier, not otherwise available 
for any purpose. Only those houses connected to the 
cable desiring high speed digital service require an SIU. 
Each SIU so connected sends and receives the UHF 
carrier signal, which conveys the A TM type cells. In 
this invention, each cell's payload contains the local 
address of the source and destination of that cell. Each 
SIU decodes each cell's address and accepts only those 
cells that are for itself. These locally addressed cells 
may, for example, contain digital voice telephone seg­
ments or data signals. The Sills speak to and receive 
signals from a master unit called a Fiber Terminating 
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4 
The FfU constantly updates the maximum number 

of cells each SIU is authorized to transmit in the follow­
ing manner. Each SIU may or may not use its full allo­
cation. Generally, an SIU will not have as much traffic 

Unit (FfU) located at the TV cable headend or at a 
fiber connection node. The common channel conveying 
the A TM cells alternatively sends and receives cells in 
a ping-pong fashion. An objective of this invention is to 
support two-way services and overcome the past limita­
tions of propagation delays at very high data rates over 
long distance circuits by a unique capacity assignment 
and polling arrangement from the FTU to support high 
data rate fast packet cells. 

5 to send as its channel is authorized. When the FfU 
notes that a SIU does not use its full allocation of re­
served cell spaces in which it may transmit, this excess 
capacity is reassigned to subsequently polled SIUs with 
more traffic that are closer to pressing their allocation 

BRIEF DESCRIPTION OF THE FIGURES 

FIG. 1 is a block diagram of a conventional cable TV 
system of the prior art that uses multiple extender am­
plifiers. 

10 limits. This sequential reassignment of the number of 
allowable cells that may be sent sequentially per SIU is 
based on the last polling cycle's history. The process 
converges rapidly to balance the traffic load from each 

FIG. 2 is a graphical representation of the pass bands 15 
of the TV downstream amplifier, the frequency filter 
for 5-30 MHz operation of the prior art and the pass 
band used in the present invention. 

FIG. 3 is a block diagram ofa cable TV system incor-
porating the present invention. 20 

FIG. 4 is a block diagram of an all fiber version of the 
present invention, not requiring a cable TV system. 

FIG. Sa is a block diagram showing the prior art 
plug-in filter arrangement activated for two-way cable 

25 TV system use. 
FIG. Sb is a block diagram showing the modification 

to the filter arrangement of the prior art and insertion 
point of optical signals at the feeder amplifier. 

FIG. 6 is a flow chart of the polling algorithm as used 30 
in the present invention. 

FIG. 7 is a flow/timing diagram of the cell arrival 
time restrictions including the effect of transmission 
times. 

FIG. 8 is a flow chart of the synchronization used 35 
between the FfU and the SIUs used to provide isochro­
nous operation. 

FIG. 9 is a block diagram of the transceiver as used in 
the SIUs. 

SIU in a load optimal fashion, without incurring any 
overhead operational delays. The command authorizing 
the number of sequential cells that each SIU may trans-
mit is contained within the first cell of the series of 
downstream cells sent to each SIU from the FfU. 

This arrangement creates a powerful dynamic chan­
nel capacity control. For example, each SIU will trans­
mit cells whose peak data rate is on the order of 2 Mb/s 
relative to a fiber rate of perhaps 155 Mb/s. Thus, the 
peak load of each SIU is only about 1177th the capacity 
of the fiber rate, and, in practice, the average SIU rate 
would be even lower, most of the time. Further, each 
SIU might only take about 11500th of the total capacity, 
but, whenever a burst demand is needed, the channel 
capacity is rapidly reassigned. This allows any single 
SIU to capture as much of the system capacity as 
needed to accommodate that heavy instantaneous load. 
If the load cannot be accommodated at that point in 
time, priority is given to voice cells since they are delay 
intolerant, while data normally can be delayed slightly 
without difficulty. 

FIG. 1 illustrates a conventional two-way cable TV 
distribution system of the prior art for building cable 
TV systems. This system's amplifier/filter assemblies 10 
are at selected intervals along feeder cable 8. Each 
amplifier/filter 10 includes a pair of diplex filters 12 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

40 which serve to create two separate paths: the primary 
path is for downstream video signals, which for exam­
ple, might occupy the 50 to 450 MHz signal range; and 

The prior art FfU can send out cells without concern the second path is to accommodate the 5-30 MHz range 
about interfering with any other device, however, con- signals in the reverse direction, or up-stream, transmis-
straints occur in the return signal direction. The present 45 sion. Between the two filters 12 in the downstream 
invention overcomes these limitations by having the direction there is an amplifier 14, and in the up-stream 
FfU poll in an unique manner in which the FfU's direction there is only a signal path 16. 
polling logic initially assumes and reserves an arbitrary Starting from the left, a feeder cable 8 delivers down-
capacity, i.e., number of cells expected to be transmitted stream broadcast signals from the cable TV headend 
from each SIU. Without guidance, each SIU lacks in- 50 (not shown) to the first diplex filter 12 which directs 
formation when and how many cells it can send in one that downstream signal to amplifier 14. Amplifier 14 is 
burst without the danger of stepping on an adjacent needed to amplify the downstream signal sufficiently to 
SIU's transmission. With measured experience, the allo- prevent that signal from being lost in noise as a result of 
cation can be dynamically changed to converge to the losses that the signal will experience as it proceeds 
match the applied load rates. 55 downstream, namely due to transmission line, and tap-

A voice packet is assumed to use 192 bits out of the off load losses. No amplification is provided for the 
384 bits of the ATM cell to carry voice. The remainder up-stream signals between filters 12 since the attenua-
of the cell is available for control information. 192 tion in the up-stream 5-30 MHz signal range is low 
bits X 333.333 samples per second is needed to support a because of the lower transmission line losses since there 
64,000 bis voice channel. 333.333 samples per second is 60 are no tap-off load losses. Diplex filters 12 thus permit 
0.003 seconds per sample. Thus, polling is scheduled to the up-stream signals to bypass amplifier 14. 
occur so that each SIU is polled at least once in a 3 Amplifier 14 and filters 12 are generally mounted 
milliseconds period. within a single amplifier housing 10 with the output of 

If the fiber data rate is 155 Mb/s, then the transmit one amplifier 14 feeding one or more downstream 
time for each 424 bit (53 bytes) ATM cell is 2.735 micro- 65 feeder cables 8, with each feeder cable 8 serving a num-
seconds. In this sample case, there will be about ber of taps 17 disposed along the length of the down-
(1097-1)/2=548 cells between each SIU polling inter- stream feeder cable 8. Each tap 17, generally, has about 
val to be shared among all the SIUs. four ports 20, more or less, to which drop cables 22 are 
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6 
attached that reach television sets 24. To extend the at the Society of Cable TV Congress Meeting on Jan. 7, 
coverage and reach of the prior art cable TV systems, 1993 in New Orleans. 
several amplifier/filters 10 can also be operated in tan- In FIG. 3, the connection between the extended cable 
dem. system and SIU 70 is shown via drop cable 22 which 

FIG. 2 is a frequency versus amplitude plot of a set of 5 terminates at port 72 of diplex filter 74. Filter 74 is 
curves noting the spectrum usage in cable TV systems, provided to separate the relatively lower frequency 
including the band utilized by the present invention. downstream signals provided by amplifier 10 from the 
The horizontal axis 40 represents frequency, while the bi-directional signals in the 550-700 MHz band utilized 
vertical axis 42 represents relative signal strength. TV by the present invention for two way communication of 
broadcast signals are conveyed in the approximate band 10 voice and data signals. Filter 74 has three ports, 72, 76 
of 50 to 450 MHz (spectrum 44), while the prior art and 78: full-frequency port 72, low pass output port 76, 
up-stream bandwidth occupies a 5 to 30 MHz (spectrum and high frequency communications port 78. The con-
46). The overall transmission passband between the nection of port 72 is described above, low frequency 
feeder cable input and the end of the drop cable 22 is port 76 is shown connected to TV set 24, and high 
also shown as spectrum 48. Note that the attenuation of 15 frequency port 78 is connected to rf transceiver 80. In 
spectrum 48 is seen as a result of the losses of the con- this application a conventional passive LC filter is com-
ventional directive coupler taps 17 plus cable losses in monly used as they are in the Cable TV art. 
feeder cables 8 and drop cables 22· Rf transceiver 80 is shown operating at a frequency 

In the present invention, a bi-directional signal spec- that is above the normal TV frequency band as was 
trum 50 located in the spectrum space above the TV 20 shown in FIG. 2 (for example 600 MHz) to send and 
passband spectrum 44 and below the upper end of the 
overall system spectrum attenuation curve 48 is used for receive the desired signals in the high frequency band of 

interest. Transceiver 80 is a 600 MHz radio receiver and 
up-stream communications instead of the 5-30 MHz 
band of the prior art. a 600 MHz radio transmitter operating in a half-duplex, 

FIG. 3 illustrates the necessary modifications to the 25 or ping-pong, mode in which a cell packet is received 
conventional cable TV system together with new ele- and then the receiver is turned off when the transmitter 
ments used in the implementation of the present inven- section is turned on i.e. multiplexing the receiver/send 
tion to utilize the 550-700 MHz band for bi-directional signals. Details of a transceiver of this type are provided 
communication and data transmission. At the top of below wit~ relation to_ FIG. 9. . . 
FIG. 3 there is shown the basic structure of the conven- 30 Transceiver 80 delivers the mcommg, or down-
tional cable TV system as shown in FIG. 1, with the stream, high frequ~ncy signals, viayort 81, ~o rec7i~e 
addition of another filtering device 60 added between processor~- ~ece1ve processor 831s shoW1;1 m_detail m 
the downstream junction point of an amplifier 10 and FIG. 8 and 1s discussed below when FIG. 8 1s discussed. 
downstream feeder cable 8. Also at the bottom of FIG. Similarly, transceiver 80 receives the outgoing, or up-
3 is shown an optical fiber network for use with the 35 stream, high freq~en~y signals via port 82 from transmit 
present invention as discussed below. With the inclusion processor 84 which 1s a buffer to hold the cell packets 
of filter 60 in the existing cable systems the prior art for transmission until transceiver 80 is available to trans-
functions performed in the 5-30 MHz and TV signal ~er those ~e~ packets up-stream. ~e next ~lock s~own 
bands will not be effected, however the use of the m FIG. 3 1s time transformer 90 which receives an mput 
bi-directional communication and da~ transmission in 40 signal via port 86 from receive processor 83 and applies 
the 550-700 MHz band, as per the present invention, an output signal via port 88 to transmit processor 84. In 
will be possible. each, operation time transformer 90 performs a similar 

As shown in FIG. 3, filter 60 has an up-stream con- operation, only in the reverse direction. 
nection 62 with the downstream end of amplifier 10, a The "time transformation" preformed by time trans-
downstream connection 66 with downstream feeder 45 former 90 is the modification of the clock rate of an 
cable 8, plus an upstream high frequency connection 64. input packet cell without modification of the data, sig-
The signals in the 5-30 MHz and TV bands are pro- nal, or format. In the present application the receive 
vided to feeder cable 8 from amplifier 10 and the com- processor 83 and the transmit processor 84 might oper-
munications signals from the 550-700 MHz band via ate at 100 Mb/s while the output/input signals 92 and 94 
high frequency connection 64 and the fiber optic system 50 of time transformer 90 might be operating at about 2 
shown at the bottom of FIG. 3 and described below. Mb/s. The term "time transformer" refers to the data 

Filter 60 includes two sections, a low pass section for processing practice of receiving a packet at one data 
passing the 5-30 MHz and TV signals from filter assem- rate, buffering the packet and thence retransmitting it at 
bly 10 to feeder cable 8 and a high pass section to couple a higher data rate. 
the 550-700 MHz signals to/from the optical fiber net- 55 Then, following time transformer 90, connected to it 
work shown at the bottom of FIG. 3 {described more in both the up- and down- stream directions, there is 
completely below) to feeder cable 8. shown a processor and rf section 96. In an application 

Connected to drop cable 22 is an SIU Type A 70 that such as that discussed here, processor and rf section 96 
serves as the connection access point to relay signals to generally operates in a UHF ban.d, most likely around 
hand held cordless transceivers 104, 106 and 108. The 60 915 MHz. Rf section 96 provides for bi-directional 
operation of a cordless transceiver of this type, and the transmission and reception of cells, conveying informa-
processor and 915 MHz rf section interface unit 96 are tion at a data rate of about 2-Mb/s and using a carrier 
described in U.S. Patent Application entitled "CELL frequency of about 915 MHz, to/from wireless tele-
BASED WIDE AREA NETWORK ALTERNATIVE phones or data transceivers 104, 106 and 108 via radio 
ACCESS TELEPHONE AND DATA SYSTEM' hav- 65 paths 98, 100 and 102, respectively. This arrangement is 
ing Ser. No. 07/953,744, filed on Sep. 29, 1992, by the similar to that described in co-pending U.S. Patent Ap-
same inventor as the present application. It is also de- plication entitled "CELL BASED WIDE AREA NET-
scribed in a technical paper scheduled for presentation WORK ALTERNATIVE ACCESS TELEPHONE 
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8 
AND DATA SYSTEM' having Ser. No. 07/953,744, 
filed on Sep. 29, 1992, by the same applicant. 

Referring back to high frequency connection 64 of 
filter 60 mentioned above, and the lower portion of 
FIG. 3, there is shown a second 600 MHz rftransceiver 
120 (similar to transceiver 80) to interface the high 
frequency voice and data signals transmitted in the 
optical network to SIU 70. The high frequency signals 
in the 550-700 MHz range sent and received from/to 
the FTU/Headend Processor 140 are sent, at 100 Mb/s 
in this example, via RF transceiver 120 and diplex filter 
60 via a connection responsive only to frequencies 
above the normal TV band. 

ceive and transmit processors 83 and 84, respectively, in 
combination with an optical to electrical to optical 
converter. In other words, the 600 MHz transceiver 80 
of FIG. 3 has been replaced with a fiber optic path and 

5 the balance of the SIU is unchanged. Since rf modula­
tion and demodulation are not required, a simplified 
Subscriber Interface Unit ("Type B") 180 can be used. 
This arrangement simply removes the diplex filter 74 
and the 600 MHz rf transceivers 80 and 120 required in 

10 the embodiment of FIG. 3. · 
Further, an optional interface 182 is shown from 

processor and rf section 96 to illustrate the interfacing 
of SIU 180 to other devices operating at different data 

Transceiver 120 has an input, or downstream, port rates that can be accommodated. For example, as illus-
122 and an output, or up-stream, port 152. The down- 15 trated here interface 182 is connected to an Ethernet 
stream signal at port 122 is provided by an optical light unit 184 to connect SIU 180 to a local area network 
t? electrical converter 1:24, ~hich re~eives its optical (LAN) 188. Through the use of an extended time trans-
s1~:i,l from tap 126 of di~ectional optical ~ouple~ 128- former 90 other devices can also be connected to SIU 
Similar!~, the_ up-stream ~1gn3:1 at port 152 is applied_ to . 180. The chief limitation is that the maximum total 
an ~lectncal signal to opu~al ll~ht converter lSO, w~ch 20 throughput must be less than the total system capacity. 
delivers the converted optical signal to tap 132 of drrec- One advanta f this em t · th t ·t t d · al · al l l48 Ea h f d" • al • al ge o arrang en 1s a I can ex en 
tion optic coup er · c O rrection . optic the usefulness of Ethernet, and other LAN technolo-
couplers 128 and 148 are connected to fiber optic cable • th t h limi"t d all bl th l gth B 
130 hi h · ultan 1 · b th d d gies, a ave a e owa e pa en . y cou-w c s1m eous y carnes o up- an own- 1. h his b d" f 
St · al Th d str • al " h d d 25 P mg sue a system to t em o 1ment o the present ream sign s. e own earn sign s ,rom ea en . . h . . , h d f d • 
processor 140 are applied to fiber optic cable 130 via mvent10°:, t e present mvent1on s met_ o_ ~ yn~c 
directional coupler 134 from an electrical to optical load assignment overcomes such llm1tat1ons. This 
converter 136. The up-stream signals similarly are con- would allow the us~ of ~ommon standard LANs to be 
verted in optical to electrical signal converter 146 and connected t?gether m wi?e area °:et~o~k arrange~ents 
then delivered to headend processor 140. . 30 (W A~s) without the distance llm1tat1ons prev10usly 

The location of fiber optic cable 130 and related com- descnbe~. . . 
ponents are located in the same bundle of cables 8 used Refen:mg next to _FIG. Sa there 1s shown the details 
to transmit the TV signals. It is only an incremental of the pnor art amplifier assembly 10 of FIG._ 1. At both 
increase in the cost of the cable to add an additional the up-stream and downstream ends are d1plex filter 
fiber to it. 35 sections 12 that each include a low pass filter section 

Additional Subscriber Interface Units can be accom- 206 that passes frequencies under 30 MHz and a high 
modated by this system via fiber optic cable 130, pass filter section 208 that passes frequencies . greater 
through directional couplers 154 and 156, via electrical th~ 50 MHz: Connected between_ eac~ of !he hi~h pass 
to optical and optical to electrical converters 160 and s~ct10ns 20~ m the downstream direction IS a urud~ec-
162 and additional downstream equipment of the type 40 t1onal amplifier 14. Each of the low pass filter sections 
described above. are connected to each other in the bi-directional low 

Typically, headend processor 140 would be located frequency path. Additionally, the filters 12 can be mod-
at the cable TV headend, or lower down the cable tree. ular plug-in units used only when bi-directional opera-
At the point of headend processor 140 connections are tion is required. When amplification is required in the 
made to other communication networks which could 45 5-30 MHz upstream path, an upstream amplifier (not 
include local and long distance telephone companies, shown) can also be used in lieu of the wire connection 
satellite communication links, other cable TV systems, 16 shown. 
etc. (not shown). These interconnections are accom- FIG. Sb illustrates an alternative to the individual 
plished via ATM links 142. In this example the long amplifier assembly 10 and diplex filter 60 of FIG. 3. As 
distance connection is via a passive optical network 50 in the prior art applications as shown in FIG. 1, this 
(PON), however, other architectures could be used and modified amplifier/filter assembly will still be repeated 
the necessary changes would be known to one familiar at selected intervals along TV feeder cable 8. Thus, it is 
with the art. The details of the operation of headend possible to introduce different high frequency commu-
processor 140 is discussed below by means of the flow- nication and data signals on each section of feeder cable 
chart of FIG. 6 and the related discussion. 55 8 which will become clearer as the substitute amplifier/-

FIG. 4 is a block diagram of an all fiber version of the feeder section of FIG. Sb is discussed below. In this 
present invention, not requiring a cable TV system. In embodiment, the functions of amplifier 10 and diplex 
the embodiment of FIG. 4 the connection to optical filter 60 are combined into a single assembly. Shown in 
cable 130 is similar to that of the arrangement in the FIG. Sb are the following unchanged items from FIG. 
embodiment of FIG. 3. One major difference between 60 3: amplifier 14; connection 16; rf transceiver 120; elec-
the two embodiments is that in the FIG. 4 embodiment trical-to-optical and optical-to-electrical converters 124 
the cable TV system is not used as a transmission path. and 150; fiber optic cable 130 and optical directional 
Instead, the optical fiber digital signals at ports 122 and couplers 128 and 148; and TV feeder cable 8 and direc-
152 of optical-to-electrical or electrical-to-optical con- tional couplers 17. The up-stream diplex filter section 12 
verters 124 and 150, respectively, are connected by 65 (left side) of FIG. 3 has been replaced by two stage filter 
short distance twisted pair wiring, or a coaxial cable, to section 213, and the combination of downstream diplex 
resynch and command transmitter 99 of SIU 180. In filter section 12 (right side) and diplex filter 60 of FIG. 
operation, unit 99 performs the same functions as re- 3 has been replaced by triplex filter 215. 
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10 
Triplex filter section 21S includes three filter sections: available. As a starting point, each SIU is assigned the 

low pass filter 206 which is the same as in FIG. Sa to total available capacity divided by number of SIUs 
pass only those frequencies below 45 MHz; bandpass sharing the common capacity. Upon completion of this 
filter 209 which passes signals in the 50-450 MHz range routine, the Set-Up Phase 248 is complete and the Oper-
and substantially performs the function of high pass S ating Phase 269 is initiated. 
filter 208 of FIG. Sa; and high pass filter section 210 In the Operating Phase 269, the first routine 272 is a 
which passes signals having frequencies that are greater 3 millisecond cycle that is a control program to insure 
than 550 MHz and which corresponds to the high pass that every SIU is polled within a 3 millisecond maxi-
filter section of diplex filter 60 in FIG. 3. As can be seen mum polling interval. An SIU may be polled as often as 
in FIG. Sb, the high frequency communication and data 10 feasible but never less often than every 3 milliseconds. 
signals carried on optical fiber cable 130 are introduced This maximum period constraint insures that voice cells 
to the selected section of feeder cable 8 through high are transmitted without delays. Running concurrently 
passes filter 210 of filter 21S which is downstream from with the 3 millisecond cycle routine 272 is a routine of 
the desired subscriber of the TV cable service. The TV several steps to determine the unused capacity among 
band signals are provided to the same section of feeder 15 the various SIUs. This routine modifies the previously 
cable 8 via band pass filter 209, and the bidirectional assigned allowed output capacity for each SIU after 
low frequency signals are coupled to and from the same finding those SIUs with the most unused capacity as-
section of f~der cab~e 8 via low pass filter 206, as previ- signed for transmission cells by cycling through each 
ously done ID the pnor art. SIU til all f th SIU h bee dd sed Thi . . . . un o e s ave n a res . s ts 

Filter assembly 213 1s a two stage filter with three 20 rfi d b fir t ( t 276) d t · · hi h f th 
fil 1 1 fiil 

. th nl pe orme y s sep eermmmgw co e 
ter e ements; a ow pass ter section 212 at o y SIU h th t blank 11 k d h d · 

passes signals of 450 MHz or less; a band pass filter 209 s ~ e mos . . ce pac . ets an t en re ucIDg 
with the same characteristics as described above· and a the assigned transmission capacity of that SIU (step 
low pass filter 206 also with the same characteri~tics as 282). Once that has_ ~n d?ne the SIU with the fewest 
described above. Band pass filter 209 and low pass filter 25 bl~ cell packets ts 1d7ntified (ste:r 286) followe~ by 
206 are arranged in filter assembly 2l3 as a diplex filter t~e ID~reasIDg so the assigned capacity of the SIU 1den-
on the downstream side of filter 2l3. On the up-stream tified ID step 286 (~tep 292). Steps 276 through 292 are 
side of filter assembly 213 is low pass filter section 212 the~ re~ted until all N SI~s have been addressed. 
which provides the downstream input signals to both This rout~e thus books capac1ty_away f~om those_SIUs 
band pass filter 209 and low pass filter 206 of this assem- 30 not needIDg some or all of their previously assigned 
bly. Thus low pass filter section 212 blocks the 550-700 capacity to thos~ SIUs_ that are cl~sest to_ matc~g the 
MHz signals from flowing up-stream from the section of actual ~ of their_ previous allocation. This routIDe thus 
feeder cable 8 where that signal is introduced by high adds the _IDformatton to do~stream ce~s from the ~ea-
pass filter 210. Also, low pass filter section 212 of filter dend t~ inform eac~ SIU of tts new ~•gned cap~c1ty. 
assembly 213 of the next amplifier assembly down- 35 Followmg co?1pletton of that rou~e control ~ r7-
stream blocks those signals from migrating further turned to routIDe 272 when the 3 millisecond penod 1s 
downstream (see FIG. 1, note that amplifier sections 10 completed. 
are repeated along feeder cable 8 at selected intervals). FIG. 7 is a ~imp1:ified illu~tr!tion_ of th~ flow/timing 

FIG. 6 presents a flow chart that illustrates the pol- of the ce~ ~v~ time restrictions IDclud~g _the effect 
ling process performed in FTU/Headend Processor 4-0 of transmission times. In FIG. 3 the transmtSS10n to and 
140. Polling is done to allow for the sharing of a com- from the SIUs is via a single cable 8 in a bidirectional 
mon channel among a number of users in an efficient manner. For purposes of illustration in FIG. 7 that sin-
manner. The polling program is divided into two sec- gle bidirectional communication path 8 has been re-
tions, a Set Up Phase 248 and an Operating Phase 269. . placed by individual unidirectional transmission paths 

The initializing point for the Set Up Phase routine is 45 322 and 324 from/to the FTU/Headend Processor 316 
labeled "Enter" 250 from which routine 252 to mea- with a plurality of SIUs 328, 334 and 340 each intercon-
sures the response time and distance from the head end nected between those two paths. Additionally, FTU 
to each of the SIUs is initiated. Upon completion of 316 includes a transmitter 320 and a receiver 32S. The 
routine 2S2, the next routine, Create Delay Time Table downstream transmission path 322 conveys cells from 
258 routine is initiated to establish a table of the effec- so transmitter 320 of FTU 316 to each of the SIUs where 
tive distance and round trip response times needed to the signals are then lifted off transmission path 322 by 
reach each SIU. Upon completion of that table, routine the receiver section of each of SIUs 328, 334 and 340 via 
262 commands each SIU as to the exact cycle time directional couplers, 326, 332, and 338, respectively. 
(modulo 3 milliseconds) for transmissions to arrive at The output signal from the transmitter section of each 
the head end sequentially relative to a single transmitted ss of SIUs 328, 334 and 340 are then fed to directional 
cell packet. In other words, this subroutine sends each couplers 330, 336 and 342, respectively, for delivery to 
SIU the required time offset that must be observed so the return path 324 and receiver 325 of FTU 316. For 
that particular SIU sends its cells so that they arrive at purposes of illustration the path of FIG. 7 is selected to 
a time anticipated by Fiber Terminator Unit/Headend be a 0.5 mile path which is equivalent to a 5.376 micro-
Processor 140. The next routine 266, Preliminary Ca- 60 second delay, based on the speed of light, and, thus, a 
pacity Assignment, is initiated to arbitrarily assign to round trip time for such a path length is about 10.75 
each SIU an initial transmission capacity (i.e. the num- microseconds. Therefore, a 424 bit cell at 100 megabits 
ber of cells that it is permitted to transmit at one time). per second requires 4.24 microseconds for transmission 
That is each SIU is temporarily assigned the maximum over such a path length. Given that, in this example the 
number of contiguous cells that it may send when 65 transit time is significantly longer than the time to trans-
polled. As will be seen below, this is a short term tempo- mit the cell so the importance of the scheduling algo-
rary decision which changes every 3 milliseconds, rithm described above is necessary to cope with these 
when traffic measurements of the last cycle become distances. 
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In FIG. 7, and in other figures, although only a single 
SIU is shown connected to each directional coupler, in 
practice there are multiple taps on such couplers and 
many SIUs will be connected to each. Further, trans­
mission from FTU 316 is in sequential cells with dummy 5 
cells being sent if there is no information to be sent. This 
is done to keep the channel busy to authorize each SIU 
to transmit when ready and to keep the allocation of the 
number of cells that SIU may transmit current. Since 
the FTU transmitted cells are transmitted one following 10 
another, each of the SIUs receives a continuous stream 
of bits upon which to synchronize the received timing 
reference shown in FIG. 8. 

Timing for control of the SIUs uses the bit timing of 
the constant bit stream of the cells emanating from FTU 15 
316 with each SIU locking a local oscillator to this bit 
rate to control the timing of the output cells of the SIU. 
This same timing source also provides the frequency 
reference for the receive section of each SIU. Thus the 
FTU and the SIUs are essentially locked together with 20 
known measured transit time offsets. 

12 
SIU listens for its own address and decodes only cells 
addressed to itself .. The first cell of the sequence tells 
that particular SIU (1) the number of cells that are being 
sent, (2) the number of cells that SIU is authorized to 
send, at (3) time T. Time T is referenced relative to the 
module 3 ms timing source. This 3 ms clock is reset 
every 3 ms. Some of these cells are inbound informa­
tion, but even if not, SIUs sending one or more voice 
channels would be guaranteed to be polled each 3 ms. 

The SIU transmitters are long-term phase locked to 
the incoming signal. It is difficult to maintain the SIU's 
signal arrival times at the FTU, so short silence periods 
followed by a run-in-symbol is used to synchronize to 
each SIU's transmission. 

FIG. 9 is a block diagram of the 600 MHz homodyne 
transceivers 80 and 120 used in FIG. 3 which is either a 
receiver or a transmitter that is under command control. 
In the receive mode, the incoming signal 64 or 78 is 
received by splitter 502, and in the transmit mode, signal 
64 or 78 are transmit signals that emanate from splitter 
502. In the receive mode the output signal is 81 or 152 
from data reclocker 568, and in the transmit mode the 
input signal is 82 or 122 that is received by transmit gate 
574. 

FIG. 8 is a detailed block diagram of receive proces­
sor 83 of the SIU shown in FIG. 3. In this figure the 
downstream signal 81, the received signal, enters re­
ceive data stream block 400 which is discussed more 25 
completely below. A local oscillator 402 which oper- For purposes of discussion, first assume that trans-
ates at 600 MHz is included with the 600 MHz fre- ceiver 80 or 120 is operating in the receive mode and 
quency having been selected since it is the center fre- has received an input data stream 64 or 78 at splitter 
quency of the high frequency band of interest since this 502. From splitter 502 the received signal is applied to 
system uses a homodyne receiver/transmitter which 30 amplifier 504 and then band pass filter 508 centered at 
has a zero frequency IF. Thus the received signal and 600 MHz. The output of filter 508 is then applied to 
the local oscillator frequency are the same and it is mixers 538 and 550, prescaler 524 and transmit gate 574. 
important that the two signals be tuned to each other. Signal 510 initiates the blocking of transceiver 80 or 120 
Thus local oscillator 402 generates signal 404 which is form assuming the transmit mode by blocking gate 574. 
hytrodyned with the received signal in block 400 with a 35 Prescaler 524 counts down the signal with the result 
mismatched signal 406 being supplied to local oscillator applied to phase lock loop (PLL) 530. The output signal 
402 for control of the frequency of local oscillator 402 of PLL 530 controls 600 MHz oscillator 534. Oscillator 
to roughly lock the two signals together in frequency. 534 has two o~tl?ut signals, one at 0~ (535) and ?neat ~0° 
The output signal from local oscillator 402 is also ap- (536): The 90 s1~al 536 fro~ oscillator 534 is_ apphed 
plied to divider 412 where the frequency of the 6 MHz 40 to. IDIXer ~38 with the resulting output of rmxer 53~ 
signal is divided by 6 to produce a 100 MB/s signal. bemg applied to low pass filter 544 followed by amph-
That 100 MB/s signal is then applied to block 400 to fier 546 and then to PLL 530 ~o complete the loop that 
lock with the data rate of the incoming data stream of controls the frequency of oscillator 534 at 600 MHz. 
the received signal 81. Again a mismatch signal is gener- The 0° phase signal from oscillator 534 is also he-
ated in block 400 with a signal representative of the 45 trodyned with the input signal in mixer 550. The output 
mismatch being applied to the 100 MB/s clock 416 to of mixer 550 is then low pass filtered (554) and amplified 
synchronize the phases of the data rates. The resulting (558). The resulting signal from amplifier 558 is then 
corrected data rate clock signal 418 is then applied to applied to comparator 562 for comparison with a posi-
divider 424 where the 100 MB/s data rate is divided by tive voltage level applied to terminal 564 above which 
424 to produce a 3 millisecond clock at block 428. As 50 the signal is clipped. Signal 566 from comparator 562 is 
discussed above, the need for a 3 millisecond clock is for the clipped data signal that is applied to data reclocker 
a polling clock so as not to loose any voice samples 568 together with the signal 526 from prescaler 524 to 
during operation of the overall system. The signal 436 reclock the data (568) and to produce output signal 81 
from block 400, a reclocked version of the received data or 152. Data reclocker 568 also generates an end of 
signal 81, is applied to double buffer 438 which is read- 55 receive data signal which is applied to transmit gate 574 
ing in one cell packet at the same time that the previous to switch transceiver 80 or 120 to the transmit mode. 
cell packet is being read out by processor 432. To detect In the transmit mode the signal to be transmitted (82 
the frame, a flag detector 444 is provided to detect or 122) is applied to transmit gate 574, and if there is no 
packet flags to align all of the bits of a single cell packet signal being received gate 574 applies the signal to be 
in one buffer of double buffer 438, i.e. flag detector 444 60 transmitted to amplifier 506 and then splitter 502 to be 
prevents cell packets from being broken up when tem- outputed as signal 64 or 78. 
porarily stored in buffer 438. The resulting data out Basic timing for the system is determined by a refer-
signal 86 is complete cell packets that are produced at ence oscillator at the Master Station (FTU). This timing 
regular intervals. can be locked to a connection to a higher level source if 

In FIG. 8, the timing reference is shown derived from 65 desired. The basic timing reference establishes a com-
the received frequency reference. Each SIU receiver mon time base used to create the continually transmit-
receives its signals at the appropriate same level, only a ted data stream from the FTU. The transmitting fre-
minimal slow moving AGC control is needed. Each quency of the master station is also derived from the 
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reference time base to maintain a fixed phase relation­
ship. 

Each receiving Slave Station (Sllis) in turn derives 
its timing from the incoming data stream from the FTU. 
The Slli's local bit time and carrier frequency are both 5 
derived from the data stream received from the FTU. 
This signal is used to very slowly adjust the frequency 
of a local crystal oscillator. 

When the Slave Station (SIU) is ready to transmit, it 
does so using this local crystal oscillator that will ex- 10 
hibit very little drift given the short time between re­
ceive and transmit. 

The inexpensive transceiver in the sru ideally will 
operate at a system selected data rate in the 45 to 155 
Mb/s range. The actual frequency will be a function of 15 
the bandwidth available as the chosen carrier frequency 
is distributed over cable TV taps and drops and must 
avoid any interference to the normal TV signals on the 
same path. 

The modulation bandwidth (assuming modulation in 20 
the 45 to 155 Mb/s range) will represent on the order of 
a 10 to 25% sideband width relative to the carrier's 
central frequency which is easily feasible. Although a 
multi-bit-per-Hertz modem could be used in this appli­
cation, the high data rates required are at this time be- 25 
yond the frequency range of inexpensive AID convert­
ers available today for a low cost digital implementation 
of a more complex receiver. These economics are ex­
pected to change in the future. But, for the present, the 
incoming signal is assumed to be processed in analog 30 
form. For simplicity, a simple Differential Binary Shift 
Keying modulator and detector are used in the pre­
ferred embodiment. 

The relatively fixed amplitude of the incoming signal 
and the low signal to noise ratio that is acceptable for 35 
BPSK modulation allows an inexpensive direct conver­
sion or a homodyne receiver can be used wherein the 
same circuit can be rapidly converted from receiving to 
transmitting. There are a number of design caution 
areas for a homodyne or direct sequence receiver. (A) It 40 
is difficult to prevent oscillator leakage at UHF fre­
quencies since the received frequency tuned circuit 
cannot be used to reject back feed oscillator signal; (B) 
The total amplifier serial gain or even the gain of a 
single amplifier that can be produced in any stage is 45 
limited before the amplifier chain is subject to oscilla­
tion. Therefore, care in isolation is required. On the 
other hand, there are ameliorating factors in this appli­
cation. (A) The anticipated signal levels are high; (B) 
The noise floor is high, as the noise bandwidth is wide; 50 
(C) The receiver will be insensitive to noise less than 
about 15 dB relative to the desired signal so limited 
leakage is acceptable; (D) The mixture of cable and 
digital fiber in the preferred embodiment prevents 
building up or compounding the leakage signal. The 55 
digital electric to optic converter acts as a threshold 
device where only those signals over a pre-set threshold 
generates light signals. This reduces the magnitude of 
the cable TV problem of upstream noise buildup, as the 
number of subscribers increases. 60 

It should be clear to one familiar with the art that two 
way transmission on fiber optic cable can be. accom­
plished either by separate sending and receiving fibers 
or by a single fiber with multiplexing means, such as 
alternatively optical directional coupler or light fre- 65 
quency division multiplexing. 

It should be further understood that SIUs can con­
nect to users operating at data rates other than 2 Mb/s. 

14 
An SIU could operate for example at 10 Mb/s for a full 
Ethernet connection as well. The use of the A TM cell 
as a time transformer allows each end unit data rate to 
be independent of the data rate of other users. 

In the claims the phrase "master polling station" 
refers to the Fiber Terminator Unit/Headend Proces­
sor, while the phrase "slave units" refer to the Sub­
scriber Interface Units (SIUs). 

While several embodiments and variations on them 
have been given above, the above discussion is intended 
to be illustrative and not the only ways that the desired 
result can be achieved. The present invention is only to 
be limited by the scope of the following claims. 

What is claimed is: 
1. A packet cell communications system having an 

implicit dynamic adaptive polling arrangement to pro­
vide fair resource allocation for each transmission cycle 
suitable for the transmission of voice signals without 
variable buffering delays, wherein said system has a 
fixed maximum capacity of packet cells that can be 
transmitted thereon, said system comprising: 

a plurality of slave units to receive downstream, and 
to transmit up-stream, packet cells, with the num­
ber of contiguous up-stream packet cells being 
transmittable by each of said plurality of slave units 
being individually controllable; 

a FTU/headend processor to individually address, 
and to control the number of packet cells each of 
said slave units is permitted to transmit up-stream; 

a cable system to interconnect said plurality of slave 
units to said FTU/headend processor, said cable 
system includes: 

a downstream communications channel to convey 
downstream packet cells from said FTU/headend 
processor to each of said slave units; and 

an up-stream communications channel to transmit 
up-stream packet cells from each said slave unit to 
said FTU/headend processor; 

said FTU/headend processor includes a program to: 
poll said slave units during each transmission cycle; 
issue downstream packet cells including authoriza­

tion commands to individually instruct each 
slave unit as to when to transmit and the number 
of contiguous up-stream packet cells that said 
each slave unit is authorized to send during a 
subsequent transmission cycle; and 

implicitly determine the number of contiguous 
up-stream packet cells each slave unit is autho­
rized to transmit up-stream based upon the dif­
ference between said maximum capacity of 
packet cells said each slave unit was authorized 
to transmit during previous transmission cycle 
minus the actual number of packet cells said 
slave unit transmitted during said previous trans­
mission cycle. 

2. A communications system as in claim 1 wherein 
said cable system further includes: 

a communications cable having a first section coupled 
to said FTU/headend processor and a second sec­
tion coupled to said plurality of slave units, said 
communications cable to conduct the packet cells 
of said downstream and up-stream communications 
channels; and 

a multiplexer intermediate said first and second sec­
tions of said communications cable to interlace said 
packet cells of said up-stream and downstream 
communications channels onto said communica­
tions cable. 
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3. A communications system as in claim 2 wherein 
said communications cable is a single optical fiber. 

4. A communications system as in claim 2 wherein 
said communications cable is a single coaxial cable. 

5. A communications system as in claim 2 wherein 5 
said communications cable includes an optical fiber and 
a coaxial cable. 

6. A communications system as in claim 1 wherein 
said cell packets are international standard 53 byte 
Asynchronous Transfer Mode cells. 10 

16 
at least one fiber optic cable having up-stream and 

downstream ends; and 
at least one drop cable connected between one of 

said plurality of slave units and said fiber optic 
cable; and 

said system further includes: 
a first bi-directional optical-electrical interface in­

terconnecting the up-stream end of said at least 
one fiber optic cable to said FfU/headend pro­
cessor; and 

a multiplicity of second bi-directional optical-elec­
trical interfaces each connected between a differ­
ent one of said at least one drop cable. 

7. A communications system as in claim 1 wherein the 
transmission time of a signal the full length of said 
downstream and up-stream communications channels is 
equivalent to at least 10 percent of the length of a single 
cell packet. 

8. A communications system as in claim 1 wherein 
said FTU/headend processor program uses th number 
of authorized packet cells for each slave unit for an 
immediately preceding transmission cycle to the trans­
mission cycle for which the FTU/headend processor 20 
program is determining the number of contiguous 
packet cells that each one of said plurality of slave units 

15. A shared communication transmission distribu-
15 tion system for the bi-directional transmission of cell 

packets over a cable TV broadcast distribution system 
as a shared communications channel, said system com­
prising: 

is to be allocated. 
9. A dynamic adaptive polling arrangement as in 

claim 1 wherein said FTU/headend processor operates 25 
in a frequency band having a lower cut-off frequency 
that is above the highest frequency of the commercial 
TV passband. 

10. A dynamic adaptive polling arrangement as in 
claim 1 wherein said FTU/headend processor operates 30 
in a frequency band having a highest cut-off frequency 
that is below the lowest frequency of the commercial 
TV passband. 

11. A packet cell communications system as in claim 
1 for the bi-directional transmission of packet cells to 35 
communicate with a plurality of subscriber cordless 
transceivers wherein: 

said up-stream communications channel conducts 
packet cells bi-directionally between said FfU/­
headend processor and each of said plurality of 40 
slave units; 

said FTU/headend processor also receives packet 
cells from each of said plurality of slave units; and 

each of said plurality of slave units responds only to 
packet cells addressed to itself, and transmits 45 
packet cells up-stream to said FTU /headend pro­
cessor upon receipt of instructions from said 
FfU/headend processor to do so. 

12. A packet cell communications system as in claim 
11 wherein at least one of said plurality of slave units 50 
includes: 

a bi-directional resynch and command transmitter 
connected to said up-stream communications chan­
nel; 

a bi-directional time transformer connected to said 55 
bi-directional resynch and command transmitter; 
and 

a processor and rf transceiver section connected to 
said bi-directional time transformer and via an rf 
link with at least one of said plurality of subscriber 60 
cordless transceivers. 

13. A packet cell communications system as in claim 
11 wherein said FfU/headend processor alternately 
sends and receives packet cells to and from each of said 
plurality of slave units. 65 

14. A packet cell communications system as in claim 
11 wherein: 

said up-stream communications channel includes; 

a first bi-directional transmission path; and 
a second bi-directional transmission path; 
wherein said first bi-directional transmission path 

includes: 
a first feeder cable having an up-stream end and a 

downstream end having a defined length there­
between divided into an up-stream section and a 
downstream section; 

a first feeder amplifier serially connected between 
said up-stream and downstream sections of said 
first feeder cable to convey broadcast TV signals 
downstream on said first feeder cable, wherein 
said feeder amplifier has a downstream terminal; 

a first bandpass filter having a first terminal cou­
pled to said downstream terminal of said first 
feeder amplifier and a second terminal connected 
to said downstream section of said first feeder 
cable, said first bandpass filter having a lower 
cut-off frequency and an upper cut-off frequency 
with frequencies of the commercial TV band 
being between said lower and upper cut-off fre­
quencies; 

a first tap along the length of said downstream 
section of said first feeder cable downstream of 
said first bandpass filter, with said first tap hav­
ing an upper cut-off frequency that is above the 
upper cut-off frequency of said first bandpass 
filter; 

a first drop cable having an up-stream end con­
nected to said first tap, and having a downstream 
end; 

a first slave transceiver connected to the down­
stream end of said first drop cable to receive 
downstream signals from said first drop cable 
and to deliver up-stream signals to said first drop 
cable; and 

a first low ,pass filter having a downstream termi-
nal and an up-stream terminal, said downstream 
terminal being connected to said second terminal 
of said first bandpass filter and said up-stream 
terminal being coupled to said up-stream section 
of said first feeder cable up-stream of said first 
feeder amplifier, said first low pass filter having 
an upper cut-off frequency that is below the 
lower cut-off frequency of said first bandpass 
filter; 

wherein said second bi-directional transmission path 
includes: 
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18 
16. A shared communication transmission distribu­

tion system as in claim 15 wherein said packet cells are 
Asychronous Transfer Mode compliant. 

a second feeder cable having a first section with 
said first section having a first end and a second 
end; 

a first high pass filter having an up-stream terminal 
coupled to said second end of said first section of 
said second feeder cable and a downstream ter­
minal connected to said downstream terminal of 

17. A shared communication transmission distribu-
5 tion system as in claim 15 wherein said FTU/headend 

processor alternately sends and receives packet cells to 
and from said first slave transceiver. 

said first bandpass filter wherein said first high 10 
pass filter has a lower cut-off frequency that is 
above the upper cut-off frequency of said first 
bandpass filter; and 

an FTU/headend processor coupled to first end of 15 
said first section of said second feeder cable to 
send packet cells to and from said first slave 
transceiver ; and 

wherein said first slave transceiver, responsive only 20 
to packet cells addressed to itself, upon receipt of 
instructions from said FTU/headend processor 
transmits packet cells to said FTU/headend pro­
cessor, and wherein the transmission of said packet 25 
cells is restricted to frequencies above the upper 
frequency of said commercial TV band. 

30 

35 

40 

45 

50 

55 

60 

65 

18. A shared communication transmission distribu­
tion system as in claims 15 wherein: 

said second feeder cable includes a fiber optic cable; 
and 

said second bi-directional transmission path further 
includes: 
a first bi-directional optical-electrical interface in­

terconnecting the upstream end of said fiber 
optic cable to said FfU/headend processor; 

a second bi-directional optical-electrical interface 
coupled up-stream to said fiber optic cable 
downstream of said FTU/headend processor; 
and 

a first rf transceiver serially connected between 
said second bi-directional optical-electrical inter­
face and said up-stream terminal of said first high 
pass filter, and said first rf transceiver having a 
center frequency that is above the upper cut-off 
frequency of said first bandpass filter. 

* * * * * 
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