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An emergency call recognition system which is activated 
when an off-hook situation occurs, which recognizes when 
an emergency number is dialed with or without the presence 
of a dial tone, and which provides the caller a communica 
tion channel to complete such a call. The present invention is 
used to give priority to emergency telephone calls. Typically 
the present invention is used in wireless local loop systems, 
however the present invention can also be incorporated into 
a conventional telephone system. The present invention uses 
an emergency call recognition system to determine if a per 
son is dialing an emergency telephone number. If the emer 
gency call recognition system recognizes a dialed telephone 
number as an emergency telephone number, then the caller is 
provided with a communication channel to complete the 
telephone call. The caller is provided a communication 
channel even if all of the communication channels are in use. 
This is accomplished by disconnecting calls that are not of 
an emergency nature. 
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SYSTEMAND METHOD FOR EMERGENCY 
CALL CHANNEL ALLOCATION 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions 
made by reissue. 

FIELD OF THE INVENTION 

The present invention relates to a wireless communication 
system. More particularly, the present invention relates to an 
emergency call system which improves the grade of service 
(GOS) of a wireless communication system that has reached 
its maximum call capacity. 

BACKGROUND 

Wireless local loop systems are used in remote locations 
which typically have electricity but do not have telephone 
service. Instead of spending money on providing a wireline 
telephone service, it is typically easier to use a wireless local 
loop system. The wireless local loop system allows a user to 
operate a telephone at a remote site. The typical wireless 
local loop system includes at least one telephone device 
which is connected to an interface which in turn is connected 
to a radio telephone transceiver (either cellular or other wire 
less systems). The combination of the telephone device or 
devices and the remote radio telephone transceiver is 
referred to as the “subscriber unit.” 

In a wireless local loop system, the link from the sub 
scriber unit to the telephone system, for example, the local 
exchange switch, is provided at least partially by a wireless 
communication channel. For example in a cellular wireless 
local loop (WLL) system, each subscriber unit is in a fixed 
location and communicates with a cellular radio base station 
responsible for all subscriber units within a cell. Sets of 
Subscriber units communicate with one or more base stations 
which in turn are connected to the rest of the telephone 
network, typically a local exchange Switch or other voice 
Switching communications network router. 
A caller cannot place a call in a wireless local loop system 

without a communication link existing between the Sub 
scriber unit and telephone system, including a wireless com 
munication channel between the subscriber unit and the base 
station. In a typical wireless local loop system, there are 
usually more subscriber units than available wireless com 
munication channels for audio links. Therefore in an emer 
gency situation, a caller might not be able to make an emer 
gency call because there are no wireless communication 
channels available. 

In wireless telephone systems, the failure to obtain an 
open communication channel to place a telephone call is an 
“accepted evil.” However if someone is trying to place an 
emergency call, this accepted evil can be fatal. In an 
emergency, it is imperative that a caller be able to dial an 
emergency telephone number. An emergency telephone 
number can be "911 or the telephone number for the police, 
ambulance, fire department, poison control, or another 
known emergency telephone number. 
A wireless local loop system Subscriber unit may have a 

locally generated dial tone to simulate the “look and feel of 
a conventional wireline telephone device when the handset 
is taken “off hook. Alternatively, detecting an off hook con 
dition on the telephone device of the subscriber unit may 
lead to a channel assignment request being made to a base 
station. Once a wireless channel is assigned, this being a 
channel for an audio link, a dial tone is generated by the 
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2 
Switch and transmitted to the Subscriber unit as in conven 
tional wireline systems. The embodiments of the present 
invention are more Suitable to this second case but may be 
used in both cases. The embodiments of the present inven 
tion also are suitable for use in a regular cellular system 
wherein the subscriber units are not necessarily fixed in loca 
tion and may not necessarily be attached to a "plain old 
telephone set' (POTS). 

In a wireless local loop system in which a dial tone is not 
generated until an audio-grade communication channel is 
assigned from the subscriber unit to the local switch, three 
things must occur in order to allow a caller to dial an emer 
gency number without the presence of a dial tone: 1) the 
caller must be able to dial a telephone number, even without 
requiring a Switch-generated dial tone or indeed any dial 
tone to be present, 2) the telephone number dialed must be 
recognized in some manner as an emergency call, and 3) the 
call must be placed if indeed it is recognized as an emer 
gency call. Present day wireless telephone systems, whether 
wired or not, do not allow a call to be placed in this manner. 

Therefore there is a need for a telephone system which 
activates an emergency call recognition system, recognizes 
when an emergency number is dialed and provides a com 
munication channel for the caller to complete Such a call 
even at maximum capacity. Such a system also would cut off 
or otherwise compromise the service quality of those calls 
that are not emergency calls when the system is operating at 
Such maximum capacity. 

SUMMARY 

One feature of the present invention is allowing for the 
placement (by dialing) of emergency telephone calls in a 
wireless system operating at capacity. 

Another feature of the present invention is providing a 
communication channel to a caller who is placing Such an 
emergency call in a wireless system. 

Another feature of the present invention is using an emer 
gency call recognition system which compares the dialed 
number (a sequence of digits) to one or more predefined 
digit sequences defined as emergency telephone numbers in 
a wireless system. 

Yet another feature of the present invention is recognizing 
if an emergency telephone number has been dialed without 
requiring a dial tone in a wireless system. 

Yet another feature of the present invention is providing 
an indicator to a caller if all of the communication channels 
are in use in a wireless system. 
One aspect of the present invention is an emergency call 

recognition system which is part of a wireless system and 
which recognizes when a dialed number is an emergency 
number is dialed and which provides a wireless communica 
tion channel to the caller to complete the call when the call is 
determined to be an emergency call. Thus, the present inven 
tion allows emergency calls to be made at any time by ensur 
ing allocation of a communication channel for this purpose. 

In a first embodiment of the present invention, a certain 
number of wireless channels of the totality of communica 
tion channels licensed to a wireless system are reserved for 
the purpose of determining at the base station if a set of 
dialed digits is an emergency call when all the non-reserved 
channels are busy. While this reduces to some extent the 
maximum capacity of the system for non-emergency calls, 
the grade of service (GOS) for emergency calls is dramati 
cally improved. 

In a second embodiment of the channel allocation of the 
present invention, a number of low-bit-rate wireless commu 
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nication channels is reserved for the purpose of recognizing 
at the base station when an emergency call is being made 
when all full-rate channels are busy. These low-bit-rate 
channels typically are not sufficient for an audio 
communication, for example, for voice or a facsimile. The 
recognition preferably is digit by digit. After emergency 
number determination, via a priority recognition system, the 
emergency call is given a full-rate (e.g., audio-grade) wire 
less communication channel by cutting off an existing full 
rate non-emergency telephone call or downgrading the bit 
rate of one or more non-emergency telephone calls. 

In a third embodiment of the channel allocation of the 
present invention, the Subscriber unit recognizes an emer 
gency telephone number, preferably digit by digit. Thereaf 
ter the Subscriber unit sends an emergency link request to the 
base station. If there are no available channels, the base sta 
tion assigns a channel by disconnecting or otherwise down 
grading an existing telephone call that is not an emergency 
call or degrading the bit rate of existing non-emergency 
calls, providing the freed channel to the emergency caller. 
As defined herein, an emergency call is defined as a 

sequence of digits of a set of pre-defined emergency digit 
sequences (e.g., 911). Any user who dials a pre-configured 
emergency number using either DTMF or pulse dialing will 
have an improved chance of seizing a channel on a con 
gested system. Emergency numbers can then be detected in 
the base station of the wireless local loop or, in another 
embodiment, in the subscriber unit of the present invention, 
for example, before channel allocation. In the preferred 
embodiment, emergency numbers are detected on a digit by 
digit basis to rapidly determine if the sequence is not an 
emergency number, such determining being possible before 
all the numbers have been dialed, thereby speeding up the 
determination of which telephone calls are not emergency 
numbers. 

BRIEF DESCRIPTION OF THE FIGURES 

FIG. 1A illustrates an overview of a subscriber unit on 
which a preferred embodiment of the present invention is 
implemented; 

FIG. 1B illustrates an overview of a communication sta 
tion (i.e., a base station) on which an alternate embodiment 
of the present invention is implemented; 

FIG. 2 illustrates a procedure for using one embodiment 
of the present invention; 

FIG. 3A illustrates a data flow diagram of the decision 
process for allowing emergency calls to be placed; 

FIG. 3B continues the illustration of flow diagram for the 
decision process of allowing an emergency call using the 
present invention; and 

FIGS. 4A and 4B illustrate another embodiment of the 
present invention which uses a low rate uplink to the base 
station where detection of the emergency number sequence 
is made. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

One aspect of the present invention is a system and 
method for emergency call channel allocation in a wireless 
system. The technology of the present invention allows 
emergency calls to be placed by a user in distress (or is 
otherwise a priority user) even when the wireless system is 
operating at capacity, that is, all wireless communication 
channels are in use. The various embodiments of the present 
invention are described in detail below. They share certain 
common characteristics however Such as: 
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4 
1. Sequence recognition of emergency numbers, prefer 

ably digit-by-digit and 
2. Methodology that insures that a wireless communica 

tion channel is assigned to a caller once an emergency 
number sequence is recognized. 

In all embodiments, a wireless local loop system having a 
limited number of communication channels is addressed. In 
a wireless local loop system, the subscriber unit establishes 
two way communications with a base station which in turn is 
linked to a master cellular-type Switching center which is in 
turn is linked with a local telephone central switching office 
(the switch). A base station transceiver establishes a link 
with a Subscriber unit transceiver by assigning a wireless 
communication channel between the base station and the 
subscriber unit. Note that the terms base station and commu 
nication station are used interchangeably herein. 

In the preferred embodiment, the base station transceiver 
uses an array of antenna elements together with spatial pro 
cessing to communicate with the Subscriber unit. Such spa 
tial processing clearly is not a necessary part of the inven 
tion. During reception, the spatial processing acts on the 
signals received at the antenna array and in particular trans 
forms the antenna signals into a received signal from a par 
ticular Subscriber unit. During transmission, the spatial pro 
cessing transforms a to-be-transmitted signal into antenna 
signals to be transmitted at the antenna array elements to the 
Subscriber unit. The spatial processing, preferably linear 
spatial processing is adaptively determined. Such systems 
are sometimes called “smart antenna' wireless communica 
tion systems. Such spatial processing of the antenna signals 
potentially provides several signal quality advantages, 
including increased cell-phone capacity in each cell. In some 
cases, Smart antenna systems enable simultaneous commu 
nications over the same "conventional communication chan 
nel.” This is sometimes called spatial division multiple 
access (SDMA). A conventional communication channel is a 
frequency, time, or code communication channel or a combi 
nation of these. For a description of spatial processing See 
U.S. Pat. No. 5,592,490 to Barratt et al., incorporated herein 
by reference. While smart antenna systems with spatial pro 
cessing allow for SDMA, that is, more than one “spatial 
communication channel’ per conventional communication 
channel, many of the advantages of spatial processing are 
still available even with one spatial communication channel 
per conventional communication channel. 
The present invention, however, is not restricted to using 

Smart antenna wireless communications systems. 
Referring to FIG. 1A, an overview of one embodiment of 

the present invention is illustrated. While the system is 
shown operating in a wireless local loop system, other wire 
less systems in which part of the link from a subscriber unit 
to the telephone network is via a wireless link between the 
Subscriber unit and a base station. In a wireless local loop 
system, a telephone device 100 is a connected part of a sub 
scriber unit 102. The subscriber unit 102 interfaces the tele 
phone device 100 with the rest of the WLL system. The 
subscriber unit also comprises a transceiver 104. The tele 
phone device 100 may be a conventional telephone POTS 
for Plain Old Telephone Set), facsimile machine, data 
modem, or cordless telephone now common in many homes. 
Typically, the subscriber unit transceiver 104 is mounted at a 
fixed site on the outside of a structure such as an office or 
home. The subscriber unit transceiver 104 is used to transmit 
and receive telephone calls to and from a base station and 
other telephone devices via antenna 106. 
The interface preferably comprises a power Supply (not 

shown), a circuit for detecting whether the telephone device 
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is in an on-hook or off hook state 101, a telephone number 
converter 103, and a digital signal processor (DSP) 108 hav 
ing storage for programs 110. These include programs to 
provide a priority communication channel request, and, in 
Some embodiments, for performing emergency call recogni- 5 
tion based upon emergency call number sequences stored in 
a memory 112 of the DSP 108. In the preferred 
implementation, the DSP 108 and memory 112 are both part 
of the subscriber unit transceiver 104, and also perform other 
functions such as signal modulation and demodulation. All 
non-DSP implemented parts of the transceiver, such as the 
receiving and transmitting RF components, the digital to 
analog and analog to digital converters, are shown in block 
105. The interface power supply is the same as the power 
supply that supplies power to the rest of the subscriber unit, 
for example the subscriber unit transceiver. 

Note that because it is anticipated that DSP functionality, 
including DSP programs, may in the future be incorporated 
into special purpose hardware, for example as part of an 
application specific integrated circuit (ASIC) or part of a 
very large scale integrated circuit (VLSI), and because DSP 20 
functionality may also be met by other processors, for 
example a general purpose microprocessor, the term digital 
signal processor as used herein includes these equivalent 
alternatives. 

In those embodiments wherein the emergency call recog- 25 
nition program is in the subscriber unit DSP, the telephone 
number converter 103 converts individual standard DTMF 
(touch-tone) or pulse dialing signals from the telephone 
device into digital signals. The subscriber unit DSP-based 
recognition program has at least one predefined sequence of 30 
digits, representing an emergency number which a user dials 
using telephone device 100. The sequences are shown as 
Emer. #1,..., Emer. #12 stored in memory 112 of DSP 108. 
The emergency call recognition program is a series of 

instructions for performing digit-by-digit comparison of 35 
dialed digits to stored digits representing an emergency 
number and is programmed to recognize at least one emer 
gency telephone number. The emergency telephone numbers 
can include the telephone numbers for the police, 
ambulance, fire department, poison control, 911, or any 40 
other emergency telephone number, however this list is not 
meant as a limitation. It is anticipated as within the scope of 
the present invention to have emergency numbers to be pro 
grammable by a technician in the factory or in the field. 
As each digital signal is generated it is compared to a digit 

of an emergency number. The emergency call recognition 
program of the DSP recognizes if the dialed telephone num 
ber is an emergency telephone number by using digit com 
parison. Emergency number recognition program compares 
the converted digital signals to at least one predefined 
sequence for an emergency telephone number in digital 
form. The at least one predefined sequence of emergency 
telephone number in digital form is stored in the memory 
112 of the DSP 108. 
The emergency call recognition system is initiated as soon 

as an off-hook state is determined at the subscriber unit. The 
emergency call recognition system does not require the pres 
ence of a dial tone. Some implementations may include 
locally generating (i.e., “faking') a dial tone, while others 
may include, upon an off hook condition being obtained, 
opening a non-audio wireless channel to convey dial-tone 
status from the switch. Alternatively, upon off-hook, after 
the subscriber unit fails to obtain a channel, a special “dial 
ing in progress' tone (which might simply be silence) is 
provided to the telephone device during the dialing. 

Digit by digit dialing analysis comprises a method for 
discriminating between a potential emergency sequence and 
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6 
a non-emergency sequence. For example, if 9-1-1 was the 
only valid emergency number, means would be included for 
distinguishing digit-by-digit between the following three, 
possibly partial, digit sequence cases: 

1. the given, possibly partial, digit sequence could be the 
beginning of an emergency call, or not, but we cannot 
determine yet. For example 9-1-... could be the begin 
ning of 9-1-1 which would be an emergency call or it 
could be the beginning of 9-1-2-6-2-1-7 which might 
be a legitimate non-emergency call. The point is that up 
to the point of 9-1- . . . , the complete decision cannot 
yet be made and we must continue to wait for the sub 
scriber to dial more digits. 

2. no matter what digits follow the given, possibly partial, 
digit sequence, it could not become an emergency call 
phone number. For example 9-1-2- . . . cannot become 
an emergency call by the Subsequent dialing of addi 
tional digits. The complete decision can be made and 
call resources can be freed immediately. 

3. the digit sequence dialed so far represents a complete 
emergency phone number and the call should be con 
nected expeditiously. In this example, only 9-1-1 is a 
complete emergency number. 

In the preferred embodiment, this digit-by-digit number 
analysis allows non-emergency call determination as early 
as possible during congested situations where non 
emergency calls are being dialed. While this early detection 
of non-emergency call numbers feature may optimally allo 
cate call resources, the present invention, however, is not 
restricted to such careful implementations. 

In yet another alternate embodiment, the emergency call 
recognition program recognizes the dialed telephone num 
ber by using audio (DTMF) comparison. Methods for 
recognizing, i.e., discriminating between a set of audio pat 
terns are well known in the art. For example, methods using 
hidden Markov models are widely used in speech recogni 
tion and may easily be adapted for this application. The 
emergency call recognition program compares the DTMF 
audio signals to at least one predefined audio sequence for an 
emergency telephone number. Predefined audio sequences 
may also be stored in the memory of the DSP. The at least 
one predefined audio sequence for an emergency telephone 
number in digital form is located in memory 112 of DSP 
108. 

Storing the different sequences of emergency numbers in 
the memory of the DSP can be accomplished in a variety of 
ways. In one embodiment, a technician stores the emergency 
telephone numbers in the DSP memory 112. This can be 
done at the store or during the installation of the telephone 
system. In another embodiment, the users are able to store 
their own emergency telephone numbers in the DSP memory 
112. In another embodiment, the manufacturer stores the 
emergency telephone numbers for a specific geographic area 
in the DSP memory 112. 

In yet another embodiment, the emergency telephone 
numbers are entered automatically once the subscriber unit 
102 is initialized with the rest of the system for the first time. 
In this embodiment, once the subscriber unit 102 is 
initialized, the Subscriber unit makes a wireless connection 
to a base station which downloads the emergency numbers 
for the given area. In addition, the subscriber unit 102 can 
periodically make wireless connections to the base station to 
update the emergency numbers for a given area. 

Several formats for storing the numbers are possible 
within the scope of the invention. One form is a table enu 
merating all possible emergency call phone numbers. 
Alternatively, compressed forms such as regular expressions 
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may be used. A regular expressions is an expression in a 
Syntax for specifying strings, typically for matching opera 
tions. See J. E. F. Friedl, Mastering Regular Expressions: 
Powerful Techniques for Perl and Other Tools, Sebastopol, 
Calif.: O'Reilly & Associates, 1997. (ISBN: 1565922573). 
Alternatively, the numbers may be stored as a set of rules, for 
example matching rules Suitable for rule-based-analyses. 
Other well known storage schemes Suitable for matching 
also may be used. For example, if 7 digit numbers beginning 
with 123 are emergency numbers, then this could be stored 
as a table enumerating 10,000 possibilities or, more 
compactly, as the rule "1-2-3 followed by any four digits” or 
as a regular expression like “123 P 22. Of course combina 
tions of these techniques are also anticipated Such as lists of 
regular expressions. Each of the storage methods would be 
accompanied by a corresponding method for discriminating 
between an emergency and a non-emergency sequence. 

If the DSP recognizes an emergency number, the DSP 
sends an emergency (i.e., priority) communication channel 
request to its base station in the WLL system. The request 
for a priority communication channel assignment is trans 
mitted by subscriber unit transceiver 104 to the base station. 
The base station responds to the request for a priority com 
munication channel assignment by providing a communica 
tion channel to the emergency caller. The base station dis 
connects a non-emergency call to provide the emergency 
caller a communication channel in the case that no other 
communication channels are available. 

Referring to FIG. 1B, an overview of another embodiment 
of the present invention is illustrated. FIG. 1B shows a com 
munication station (i.e., a base station) 122 which is part of a 
wireless local loop system and is connected to a telephone 
network 120. The base station 122 interfaces the telephone 
network 120 with the rest of the WLL system, including its 
subscriber unit 102. The base station also comprises a trans 
ceiver 124, which in the preferred embodiment uses an array 
of antennas 126 to communicate with its subscriber units, 
such as subscriber unit 102. In one embodiment, the base 
station comprises at least one digital signal processor (DSP) 
128 having storage for programs 130. These include pro 
grams to provide a priority (emergency) communication 
channel between the telephone network and a subscriber 
unit, and, in Some embodiments, for performing emergency 
call recognition based upon emergency call number 
sequences stored in a memory 132 of the DSP 128. The 
preferred embodiment uses the DSP(s) of base station trans 
ceiver 124. Note that while the preferred embodiments 
described herein include DSP programs, as in the subscriber 
unit of FIG. 1A, such DSPs and programs may in the future 
be incorporated into special purpose hardware, for example 
as part of an application specific integrated circuit (ASIC) or 
part of a very large scale integrated circuit (VLSI). As would 
be clear to those of ordinary skill in the art, a general purpose 
microprocessor may also be used instead of a DSP device. 
Also, the DSP function may be incorporated into part of a 
larger ASIC as is common in the art. 
The storage of the emergency calls and the emergency call 

recognition program is as described above for the case where 
the call recognition program is in the subscriber unit DSP 
108. In this case, the at least one predefined sequence of 
digits, representing an emergency number, are shown as 
Emer. #1,..., Emer. #12 stored in memory 132 of DSP 128. 
Subscriber Unit Detection of Emergency Numbers 

Referring to FIG. 2, the procedure for one embodiment of 
the present invention where channel allocation is made from 
existing utilized channel and where emergency call 
sequence recognition occurs in the Subscriber unit is illus 
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8 
trated. The telephone device goes off-hook 200. The sub 
scriber unit requests a communication channel 202 from the 
base station. At this point, a dial tone is not present. The base 
station determines if there is an open communication chan 
nel which can be assigned to the telephone device 204. If 
there is a communication channel available, the communica 
tion channel is assigned to the caller 206. The switch then 
provides a dial tone to the caller 208. The caller now dials 
the number 209 and the call proceeds as a normal call 210. 

If there are no communication channels available, then the 
telephone device is provided with an indicator that a channel 
is not available, i.e., a “try-later signal such as a “fast busy 
signal, and the subscriber unit begins to listen for DTMF 
tones 212 generated by the user dialing the emergency num 
ber. Once a DTMF tone is detected by the DSP, the “fast 
busy signal is terminated 214. The DTMF tones are then 
converted to digital signals in a sequence and sent to the DSP 
216. An emergency call recognition program then compares 
the digital signals, digit by digit, to at least one predefined 
emergency telephone number 218. If any one digit of the 
sequence of digital signals fails to match the predefined 
stored emergency telephone number 220 when that digit is 
dialed, then the call is disconnected 221. 

If the sequence of digital signals dialed matches a pre 
defined stored emergency telephone number 220, then an 
emergency (i.e., priority) communication channel request is 
sent to the base station 222. The base station then discon 
nects an existing call 226, and assigns this channel to the 
user. The Call Disconnect procedure is described below. The 
base station then assigns a channel to the user, thus opening 
a path to the telephone device from the Switch and passing 
the switch-generated dial tone to the telephone device 228. 
Upon detection of the dial tone by the DSP, the DSP dials the 
pre-configured emergency number stored in the memory of 
the DSP 230 that was recognized by the DSP and which the 
caller previously dialed. Once the DSP completes dialing the 
entered emergency number, the call proceeds as a normal 
call 210. 
Subscriber Unit-based Discrimination: Some Variations 
The subscriber unit typically contains the following ele 

ments: a circuit for detecting whether or not the telephone 
set is "off-hook, i.e., activated or deactivated, a circuit for 
converting the telephone set audio-band analog signals into 
digital signals, a signal processing mechanism capable of 
recognizing emergency telephone numbers by comparing 
digit sequences to a pre-stored emergency phone number 
description, the description being of one or more pre-defined 
emergency number sequences and stored using table 
enumeration, regular expression, procedural description, or 
rule-based description, a channel requesting mechanism, a 
mechanism capable of notifying the base-station that the 
requested call is of an emergency or priority nature, and a 
processing mechanism capable of continuing or discontinu 
ing call progress based on digit sequence detected or upon 
request of a base-station. 

In the embodiment in which the dialed digit detection and 
phone number analysis for the purpose of emergency/non 
emergency call discrimination occurs in the Subscriber unit, 
several variations are possible as to what happens once an 
off-hook state is detected at the subscriber unit. For example, 
upon off-hook, the subscriber unit can immediately fake a 
dial tone. At that point, the subscriber unit can immediately 
attempt to open an audio channel, or can postpone attempt 
ing to open an audio-grade channel until a complete phone 
number has been dialed, or can postpone attempting to open 
an audio channel until the called party answers, since some 
times the party may not answer. In another variation, upon 
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off-hook, a non-voice channel to the base station is obtained 
and then used to convey dial-tone status from the Switch. 
Again, the Subscriber unit can immediately attempt to open 
an audio channel, or can postpone attempting to open an 
audio-grade channel until either a complete phone number 
has been dialed, or until the called party answers. 

In the preferred subscriber unit-detection embodiment, 
upon off-hook, the subscriber unit tries to establish an audio 
channel, and on failure, provides an audio signal (typically a 
tone or possibly even silence) to the user during which digit 
collection continues regardless of the type of tone. Thus, in 
one version, the audio signal is null (silence), but the Sub 
scriber unit continues processing digits, while in another 
version, the audio signal is a Substantially dial-tone-like 
“fake dial tone', and in yet another version, the audio signal 
sounds different from dial-tone, for example a “fast busy.” 

In the preferred embodiment, once the call is determined 
to be an emergency call, it is tagged as emergency for the 
purpose of enhancing its reliability for the remainder of the 
call duration. A call so tagged will not be allowed to be 
dropped or otherwise degraded in response to other emer 
gency call attempts. 

In this embodiment, the subscriber unit decides whether 
or not the phone number is an emergency call. The Sub 
scriber unit unilaterally takes the decision to discontinue the 
call when it is determined that the call is a non-emergency 
call. In an alternate embodiment, the subscriber unit simply 
provides the emergency/non-emergency status of the call to 
the communication-station using one of the control channels 
normally used for status and channel assignment in the wire 
less communication system. The base station then uses this 
information, including the phone number (or partial number) 
that was dialed. This phone number is provided by the sub 
scriber unit to the communication-station’s channel alloca 
tion means which Subsequently uses the phone number 
information to decide which calls may be dropped. In yet 
another alternate, if and when the subscriber unit can be sure 
the call is not an emergency call, the subscriber unit tells the 
communication-station immediately that the call is not an 
emergency. The communication-station can then perform a 
system capacity/load check to decide if the call should be 
allowed to continue. In such a case, the communication 
station can temporarily store the emergency determination 
status to use when deciding which calls to drop (or degrade) 
if and when such dropping or degrading becomes necessary. 
Base Station Detection of Emergency Numbers 
A WLL system is licensed to have a certain number of 

channels. One aspect of the emergency call communication 
channel allocation feature of the present invention allows a 
certain number of those full rate channels to be reserved 
(reserve channels) for detecting emergency calls. While this 
scheme reduces the maximum capacity of the system for 
non-emergency calls, the grade of service for emergency 
calls is dramatically improved. 

Referring to FIG. 3A, the flow diagram for the base sta 
tion detection of emergency telephone numbers is illus 
trated. In this alternate embodiment, all of the subscriber 
units of the present invention have priorities assigned to 
them based in part on the level of service reserved (e.g., 
purchased) by the subscriber unit owner. When a channel 
request (for example for a call) is made, a priority flag 300 is 
sent to the base station. The base station determines if the 
system is at its maximum capacity 302. If the system is not at 
its maximum capacity, communication channels are avail 
able and the call is connected 304. 

If the system has reached its maximum capacity, the base 
station determines if the channel request being placed is for 
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10 
an outgoing call 306, that is, whether the channel is request 
is not one for maintenance but for the purpose of placing a 
call beyond the base station. If the request being made is not 
for an outgoing call and the system capacity is at its 
maximum, the call is disconnected 308 and the user must try 
again later. If the request is for an outgoing call, the base 
station checks to see if the call is the lowest priority of all 
active calls on the system 310. If there are lower priority 
calls on the system, calls of a lower priority are singled out 
to be disconnected 312. Thereafter the lower priority call 
selected is disconnected 314 so that the higher priority call 
can be connected 316. 

If there are no lower priority calls on the system, the call is 
marked as an emergency call 318 and the base station per 
forms further analysis on the call 320. At his juncture the 
caller is provided with a full rate communication channel 
which is one of the several full rate communication channels 
of the system that are reserved for emergency call use. 

Referring to FIG. 3B the analysis of a potential emer 
gency call is further illustrated. This analysis is done one 
digitat a time. If the caller does not dial a digit within a time 
limit, i.e., five (5) seconds 322, then the system determines if 
all of the communication channels are in use, i.e., if the 
telephone system has reached maximum capacity 324. If the 
telephone system has not reached capacity, then the call is 
marked as a non-emergency call 326 and the system main 
tains the connection 328. However, if the telephone system 
has reached maximum capacity 324, then the caller is dis 
connected 330. 

If the caller does dial a digit within a time limit, i.e., five 
(5) seconds 322, then the system determines if the dialed 
digit matches the correspondingly positioned digit of any of 
a predefined sequence of numbers representing an emer 
gency number 332. The system then determines if all the 
digits dialed so far match any of a predefined sequence of 
numbers representing an emergency telephone number 334. 
If dialed digits do not yet match a predefined sequence of 
numbers representing an emergency telephone number, then 
the system determines if the caller is done dialing 336. This 
is accomplished by known dialing rules, for example, if the 
first digit a caller dials is a one (1), then the caller must dial 
ten (10) more digits to complete the call. If the caller is not 
done dialing, then the system goes back to step 322 for the 
next digit. That is, the system checks if the caller has dialed 
another digit within a time limit, i.e., five (5) seconds 322, 
and so forth as described above. Otherwise, if the maximum 
number of digits has been dialed, and in step 334 a match to 
an emergency telephone number is found, then the system 
determines in step 338 if another caller must be discon 
nected in order for there to be maintained a full rate commu 
nication channel for another potential emergency call. If the 
system has reached maximum capacity 338, then the system 
chooses a call to disconnect 342 and disconnects the caller 
344 and maintains the connection for the emergency caller 
340 and reserves a full rate channel for future emergency 
calls. In alternate embodiments that allow for multiple rate 
calls, such as half rate voice calls, or twice full rate data 
transfer calls, rather than disconnect a call, one or more calls 
are downgraded (for example from full rate 32 kbps to half 
rate 16 kbps, or from a 2-channel 64 kbps link used for data 
to a slower 32 kbps link) in order to provide the necessary 
free full-rate channel for the emergency call. If the system 
has not reached maximum capacity, then the system main 
tains the connection 340. 
Communication Channel Allocation (Less Than Full Rate) 
A low rate communication channel is a communication 

channel which operates at a lower speed than a full rate 
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communication channel. In one embodiment, the low rate 
communication channel operates at 250 bps which is /12s of 
a full rate communication channel. The full rate communica 
tion channels operate at 32 kbps. In order to use a low bit 
rate communication channel, the telephone device uses com 
pression using a special Vocoder. The special Vocoder is 
capable of working with two (2) discrete sine waves. The 
special vocoder in is stored in a DSP located in either the 
telephone device, or interface as described in the earlier 
embodiments. The two simultaneous tones are adequate to 
pass DTMF, dial tone, busy signal, fast busy, etc., including 
all standard audio band signaling mechanisms used in tele 
phone systems today. Thus when all of the full rate commu 
nication channels for a wireless local loop telephone system 
are in use, a caller can still receive dial-tone from the Switch 
and dial a telephone number using a low rate communication 
channel. Note that in this embodiment, the audio signal com 
pressor in the subscriber unit does not explicitly “recognize” 
the digits. It only finds discontinuities of tones and signals 
the frequency and amplitude of the tonal components as they 
appear. It is up to the base-station to turn this tone sequence 
encoding into digit sequences and then, perhaps, do emer 
gency call discrimination. 
Many methods are known for providing low-rate channels 

in a manner compatible with a given air interface standard. 
The preferred embodiment uses the Personal HandyPhone 
system (PHS) standard described, for example in the Asso 
ciation of Radio Industries and Businesses (ARIB, Japan) 
Preliminary Standard, Version 2, RCR STD-28 and Techni 
cal Standards of the PHS Memorandum of Understanding 
Group (PHS MoU see http://www.phsmou.or.jp). In time 
division (i.e., slotted) air-interface standards such as PHS, 
/2-rate (16 kbps) and /4-rate (8 kbps) connections are sup 
ported by providing rate handshaking between the Sub 
scriber unit and the base station at the start of the low-rate 
connection, and then transmitting only on every other (for 
/2-rate) or every fourth (for 4-rate) communication slot that 
would normally be used by a full-rate connection. While not 
directly supported in the PHS standard, this method may be 
extended in an obvious manner to Support any fractional 
rate, such as the preferred rate of /256. Similar fractional-rate 
methods may be applied to other air-interface standards. 
Alternatively, low-rate connections may be carried out using 
any of a variety of well-known random access technique. 
The random access uplink technique used in PHS for link 
channel requests can be easily modified to carry low-rate 
compressed audio traffic on a different dedicated channel. 
With this method, uplink messages are sent on a shared ran 
dom access channel and the base station positively acknowl 
edges each message it receives. If a Subscriber unit does not 
receive an acknowledgement, it waits a proscribed amount 
of time and retransmits. In this way many low-rate uplink 
users may share a common channel. On the downlink, the 
base station sends messages (e.g., compressed audio signals) 
on a common downlink channel, using a messaging protocol 
analogous to that used for the downlink PHS downlink link 
channel assignment messages. Each message contains both a 
payload and a subscriber unit address field. The address field 
enables the targeted subscriber to identify and extract those 
messages it is intended to receive. 
How one may achieve compression for use in the low-rate 

channel is now described in more detail. Many methods for 
reducing downlink bandwidth may be used. For example, if 
the switch is able to generate only a small number of distinct 
audio signals during call connection, e.g., dial tone or fast 
busy, then these audio signals may be broadcast to all Sub 
scriber units using a single broadcast channel, Switching 
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between the audio signals in a cyclic fashion. A very low 
rate downlink signaling channel is then used to individually 
instruct a Subscriber unit to either play back a particular 
received broadcast audio signal to the telephone device, to 
play back silence to the telephone device, or to enter normal 
audio processing mode. Alternate compression schemes may 
be used to pass the signaling information. Methods for com 
pressing audio signals are known in the art. Compression 
methods take as input a sampled digital version of an audio 
signal and produce a digital sequence that represents the 
salient audio features of the signal in compact form. Com 
pressing audio signals that consist of a mixture of tones is a 
particularly straightforward problem; compression methods 
that work well for speech signals will also work well for 
mixtures oftones, such as occurs in DTMF signals, as mix 
tures of tones may be viewed as a special case of audio 
signals, and indeed many compression methods used for 
telephony applications are designed specifically to pass 
DTMF tones and other signaling tones with minimal distor 
tion. Any standard low-rate speech compression method 
may therefore be used in the invention, provided that the 
method preserves the frequency of signaling tones. 

Preferably, however, a method with much lower computa 
tional complexity is used. Many methods exist for counting 
the number and determining the frequency of tones in a sig 
nal that consists of a mixture of tones. The preferred method 
divides the quantized audio sequence into blocks of duration 
10 millisecond, applies a computationally efficient tone esti 
mation method such as ESPRIT (see, for example, U.S. Pat. 
No. 4,965,732 to Roy, III, et al., entitled METHODS AND 
ARRANGEMENTS FOR SIGNAL RECEPTION AND 
PARAMETERESTIMATION), and outputs a sequence of 
values for each 10 millisecond block representing the 
number, frequency, and intensity of those tones (up to a 
maximum of two tones) whose intensity exceeds a pro 
scribed minimum sensitivity value for DTMF detection. If 
no significant tones are present then a silence indicator is 
produced for the block. The compressed sequence that 
results from the processing of the 10 millisecond blocks is 
then Subject to run-length coding to further collapse tones 
sustained over multiple 10 millisecond blocks into a single 
frequency/intensity/duration indicator. Other compression 
methods more efficient than run-length coding may also be 
used. 
An alternate embodiment of the present invention which 

uses a low rate link to the base station where detection of the 
emergency number sequence is made is illustrated in FIG. 
4A and FIG. 4B. The subscriber unit goes off-hook 400. The 
Subscriber unit requests a communication channel 402. At 
this point, a dial tone is not present. The base station deter 
mines if there is an open full rate communication channel 
which can be assigned to the caller 404. If an open full rate 
communication channel is available, the open full rate com 
munication channel is assigned to the caller 406. The system 
then provides a dial tone to the caller 408. The call proceeds 
as a normal call 410. 

If there are no open full rate communication channels 
available, then the subscriber unit is provided with a low 
bit-rate communication channel 412. A low bit-rate commu 
nication channel is a communication channel which operates 
at a lower bit-rate than a full rate communication channel. In 
one embodiment, the low rate communication channel oper 
ates at 250 bps which is /12s of a full rate communication 
channel. The full rate communication channels operate at 32 
kbps. In order to use a low rate communication channel, the 
telephone device uses compression using a special Vocoder. 
The special vocoder is capable of working with two (2) dis 
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crete sine waves. The special vocoder in is stored in a DSP 
located in either the telephone device or interface as 
described in the earlier embodiments. Such a compression 
allows DTMF tones and possibly one or more signals to be 
transmitted to the base station. Such a low rate vocoder is 
also capable of transmitting the dial tone, busy signal, and 
other call progress signals to the Subscriber unit in the down 
link direction. 
The base station provides a dial tone to the caller and a 

DSP at the base station (base station DSP) listens for the 
codes for DTMF tones 414 which have been passed from the 
subscriber unit to the base station on the low bit-rate chan 
nel. Referring now to FIG. 4B, 422, if the caller does not dial 
a digit within a time limit, i.e., five (5) seconds 422, then the 
system determines if all of the communication channels are 
in use, i.e., if the telephone system has reached maximum 
capacity 424. If the wireless system has not reached 
capacity, then the call is marked as a non-emergency call 426 
and the system assigns a full rate channel and dials the digits 
dialed so far, and the call is continued as a normal call 428. 
However, if the telephone system has reached maximum 
capacity 424, then the caller is disconnected 430. 

If the caller does dial a digit within a time limit, i.e., five 
(5) seconds 422, then the base station determines if the 
dialed digit matches the correspondingly positioned digit of 
any of a predefined sequence of numbers representing an 
emergency number 432. The system at the base station then 
determines if all the digits dialed so far match any of a pre 
defined sequence of numbers representing an emergency 
telephone number 434. If dialed digits do not yet match a 
predefined sequence of numbers representing an emergency 
telephone number, then the system determines if the caller is 
done dialing 436. This is accomplished by known dialing 
rules, for example, if the first digit a caller dials is a one (1), 
then the caller must dial ten (10) more digits to complete the 
call. If the caller is not done dialing, then the system goes 
back to step 422 for the next digit. That is, the system checks 
if the caller has dialed another digit within a time limit, i.e., 
five (5) seconds 422, and so forth as described above. 
Otherwise, if the maximum number of digits has been 
dialed, and in step 434 a match to an emergency telephone 
number is found, then the system determines in step 438 if 
another caller must be disconnected in order for there to be 
maintained a full rate communication channel for another 
potential emergency call. If the system has reached maxi 
mum capacity 438, then the system chooses a call to discon 
nect 442 and disconnects the caller 444 (or chooses one or 
more calls to downgrade and so downgrades these calls) and 
assigns the new full-rate channel for the emergency caller 
440, including dialing the number dialed. Similarly, if the 
system has not reached maximum capacity, then the system 
assigns a new full-rate channel for the emergency caller 440, 
including dialing the number dialed. 

In alternate embodiments that allow for multiple rate 
calls, such as half rate voice calls, or twice full rate data 
transfer calls, rather than disconnect a call, one or more calls 
are downgraded (for example from full rate 32 kbps to half 
rate 16 kbps, or from a 2-channel 64 kbps link used for data 
to a slower 32 kbps link) in order to provide the necessary 
free full-rate channel for the emergency call. 
Call Disconnect Procedure 
The WLL system of the preferred embodiment of the 

present invention provides six levels of caller priority which 
can be assigned to different customer classes. High priority 
outgoing calls have an improved chance of connecting in a 
system that has reached maximum call capacity. The priority 
level of each subscriber unit is assigned by the base station 
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14 
when the subscriber unit is brought online. When the system 
is operating at maximum capacity and a call is attempted, the 
priority of the new calls subscriber unit is compared to the 
priority of existing calls on the system. A new call may 
preempt any call that has a lower priority level than itself. A 
lower priority call is be disconnected so the new call can be 
assigned its resources. If the call is from a multi-rate Sub 
scriber unit, one or more than one call resource is be discon 
nected so that the multi-rate call can be accommodated at the 
higher rate. For example, double-rate calls use two channels 
and are Supported. Similarly, half rate calls use half a chan 
nel. The method of selecting which call(s) to disconnect is 
performed as follows: 

1. The set of possible calls to disconnect is restricted to 
those with the lowest priority that are connected to the 
system, excluding those calls that are designated as 
emergency calls. 

2. If there are any calls among those lowest priority calls 
which are in the process of being connected, a call is 
Selected from among them, and that call is not con 
nected. 

3. If there are no calls being connected (i.e., all calls are 
already connected), a call is selected at random from 
the set of lowest priority calls and disconnected in favor 
of the emergency call. 

4. If there are no calls with a lower priority on the system, 
the call will go through a process to determine if it is an 
emergency call. 

In short, any user of a WLL system who dials a recogniz 
able emergency call using either a DTMF or pulse telephone 
will have an increased chance of the emergency call going 
through, even if the system is operating at its maximum 
capacity. 

In alternate embodiments that allow for multiple rate 
calls, such as half rate voice calls, or twice full rate data 
transfer calls, rather than disconnect a call, one or more calls 
are downgraded (for example from full rate 32 kbps to half 
rate 16 kbps, or from a 2-channel 64 kbps link used for data 
to a slower 32 kbps link) in order to provide the necessary 
free full-rate channel. 
Time-Out Procedure 

In order for the system of the present invention to not be 
overcrowded with repeated erroneous calls, a time out pro 
gram is resident in the DSP of the base station. This program 
allows a user selectable certain number of non-emergency 
calls to be attempted during times of peak use from a given 
subscriber unit. When a subscriber unit exceeds the number 
of allotted call attempts during a peak period, the base sta 
tion denies further access to that subscriber unit for a set 
period of time. After the expiration of that time, the sub 
scriber unit is again permitted to attempt phone calls. In this 
manner, the system is kept from being overcrowded in the 
processing of those calls that are potentially emergency in 
nature. 
Base Station-Based Discrimination: Some Variations 
The preferred embodiment for base-station based phone 

number analysis for the purpose of emergency/non 
emergency call discrimination also includes base-station 
dialed digit detection. As described above, in one version, 
low-rate channels are used during the call setup phase to 
carry the dial tone, DTMF digits, pulse-dial-events, and 
other low-information-bit-rate call setup signaling. In 
another version, a certain number of full-rate reserve chan 
nel is made available. Calls in their startup phase can occupy 
a full-rate reserved channel. When a non-emergency call is 
confirmed in the reserved channel, the call is moved into the 
non-reserved channel set. If this cannot be accomplished, the 
call is discontinued. 
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In the low-rate channel scheme, in one version, the low 
rate channel is preserved until connect. When it is confirmed 
that the wireless system is at full load and the non 
emergency status is confirmed, the call is discontinued. 
When, on the other hand, the wireless system is not at full 
capacity, the call is promoted to a full rate (i.e., voice 
capable) channel if and when the call connects. When it is 
confirmed that the wireless system is at full voice channel 
capacity and that the call is an emergency call, another call is 
dropped (or one or more calls are degraded in data-rate) to 
make room for the emergency call. Preferably, in Such a 
case, the emergency status is remembered by the base 
station for use in call dropping decisions. 

In the low-rate channel Scheme, in another version, the 
low-rate channel is used only until emergency status can be 
confirmed or denied. When it is confirmed that the wireless 
system is at full load and the non-emergency status is 
confirmed, the call is discontinued. When, on the other hand, 
the wireless system is not at full capacity, the call is pro 
moted to a full rate (i.e., voice-capable) channel if and when 
the call connects. When it is confirmed that the wireless 
system is at full Voice channel capacity and that the call is an 
emergency call, another call is dropped (or one or more calls 
are degraded in data-rate) to make room for the emergency 
call. Preferably, in Such a case, the emergency status is 
remembered by the base-station for use in call dropping 
decisions. 

In the reserve full-rate channel Scheme, in one version, 
when a call made on one of the reserved channels is con 
firmed to be an emergency call, a non-emergency call is 
dropped to restore a channel to the reserved channel pool. In 
the preferred version, calls that have not (yet) been con 
firmed as emergency calls that are occupying one of the 
reserved channels, have a inter-digit dialing time imposed to 
limit time occupying a reserved channel. In yet another 
version, any call that has not (yet) been confirmed as an 
emergency call, and that is occupying a reserved channel, 
has a maximum total dialing time imposed to limit the time 
any call can occupying a reserved channel. 
General System Requirements 
The system of the present invention is a TDMA system 

that operates under the personal Handiphone Standard 
(PHS) and includes a plurality of subscriber units. Generally 
each subscriber unit has three Motorola (R) M56303 digital 
signal processors (DSP), whose characteristics are incorpo 
rated herein by reference in their entirety, one for 
transmission, one for reception, and one for audio signal 
coding and decoding. These DSPs are not meant as a limita 
tion. Other DSPs having the capabilities of these specific 
DSPs are considered within the scope of the invention. 
Further, it is anticipated that future DSPs will be available 
having similar or more powerful characteristics, and would 
find use in the present invention. Further, it is anticipated 
that many of the functions now implemented by DSP pro 
grams may in the future be incorporated into special purpose 
hardware, for example as part of an application specific inte 
grated circuit (ASIC) or part of a very large scale integrated 
circuit (VLSI). As would be clear to those of ordinary skill in 
the art, a general purpose microprocessor may also be used 
instead of a DSP device. 
The base station comprises several Motorola (R) M56303 

DSPs, whose characteristics are incorporated herein by ref 
erence in its entirety. The number of DSPs depends on the 
number of antennas in the antenna array and the number of 
network connections available for the base station. In 
general, there is one for each time slot on the receive side 
and one for eight slots on the transmit side (the PHS system 
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has four receive and four transmit time slots in each fre 
quency band), although this DSP is not meant as a limitation. 
Several PowerPC microprocessors (Motorola R/IBM(R) con 
trol the DSPs. The Motorola (R DSP56303 is a 24-bit proces 
sor of the family of processors of the designation DSP56300. 
Other processors of this family would be suitable substitutes 
as would other DSPs or DSP ASIC cores from other 
manufacturers, or microprocessors, or special purpose hard 
ware or other processing means as would be clear to those in 
the art. 

Although the present invention has been described in 
detail for purpose of illustration, it is understood that such 
detail is solely for that purpose, and variations can be made 
therein by those skilled in the art without departing from the 
scope of the invention as described. The present invention is 
defined by the following claims: 
We claim: 
1. A method facilitating a telephone call comprising: 
determining whether a communication channel is avail 

able at a servicing communication station to accommo 
date the telephone call; 

providing a telephone interface with an indication denot 
ing the unavailability of a communication channel if it 
is determined that the communication station does not 
have a communication channel available; and 

receiving a digit of one or more digits of a telephone 
number from the telephone interface even if no commu 
nication channels are available, comparing the received 
digit, as received, against a corresponding digit of one 
or more emergency codes and, if the digits match, itera 
tively repeating the element of receiving for compari 
Son of a Subsequent digit of the one or more digits of 
the telephone number from the telephone interface, as 
necessary, to determine whether a priority channel 
request is required to facilitate an emergency telephone 
call, and otherwise disabling the interface from accept 
ing further digits if it is determined that a received digit 
is not associated with an emergency code. 

2. A method according to claim 1, further comprising, 
issuing the priority channel request to the servicing com 

munication station if the result of the comparison 
reveals that the received digits correspond to an emer 
gency code and no other communication channels are 
otherwise available. 

3. A method according to claim 2, wherein the priority 
channel request denotes a priority class of service that is 
greater than that of non-emergency telephone calls, such that 
the servicing communication station reallocates communi 
cation channel parameters to facilitate the priority channel 
request. 

4. A method according to claim 3, wherein reallocation of 
communication channel parameters include one or more of 
tearing down a lower priority communication channel to 
facilitate the priority channel request, reallocation of band 
width of one or more communication channels to provide 
bandwidth to the priority channel request, modifying a spa 
tial division multiple access (SDMA) reuse pattern to pro 
vide bandwidth for the priority channel request, and the like. 

5. A method according to claim 1, wherein determining 
whether a communication channel is available comprises: 

receiving an off-hook detection signal at the transceiver; 
issuing a channel request from a Subscriber unit to the 

servicing communication station; and 
receiving a response at the Subscriber unit from the com 

munication station to the channel request denoting 
whether a communication channel is available. 



US RE42,224 E 
17 

6. A method according to claim 1, wherein the indication 
that all communication channels are currently unavailable 
includes one or more of a fast busy signal, a null signal 
(silence), a monotone signal, and/or any signal other than a 
dial tone. 

7. A method according to claim 1, further comprising: 
issuing a priority channel request to the servicing commu 

nication station if a Subscriber unit receives digits from 
the telephone interface denoting one or more emer 
gency codes associated with one or more emergency 
services. 

8. A method according to claim 7, further comprising: 
facilitating the emergency telephone call over a communi 

cation channel made available by the communication 
station through call completion. 

9. A method according to claim 1, further comprising: 
converting dual-tone, multiple frequency (DTMF) tones 

received from the telephone interface representing the 
telephone number entered by a user to digital signal(s) 
for the transceiver. 

10. A method according to claim 9, wherein said conver 
sion is performed even if a subscriber unit receives an indi 
cation from the servicing communication station that all 
communication channels are currently unavailable. 

11. A method according to claim 1, wherein the emer 
gency codes are one or more of a telephone number, a speed 
dial code and/or a shortened emergency services code. 

12. An article of manufacture comprising a machine 
accessible non-transitory storage medium to provide 
machine executable instructions which, when executed, 
cause a machine to implement a method according to claim 
1. 

13. A method according to claim 1, wherein the priority 
channel is a reduced rate communication channel reserved to 
facilitate emergency telephone calls. 

14. A method according to claim 1, wherein the priority 
channel is dynamically created by a communication station 
by invoking spatial division multiple access (SDMA) pro 
cessing to effectively parse multiple communication chan 
nels including the priority channel from a single physical 
channel to facilitate the emergency telephone call. 

15. A wireless local loop subscriber unit comprising: 
a telephone interface, to enable a user to enter a telephone 
number to place a telephone call; and 

a transceiver, coupled to the telephone interface, to 
receive a digit of one or more digits of a telephone 
number from the interface even if a communication 
channel is not currently available, to compare the 
received digit, as received, against a corresponding 
digit of one or more emergency codes and, if the digits 
match, accept and compare a Subsequent digit of the 
telephone number from the interface, as necessary, to 
determine whether a priority channel request is 
required to facilitate an emergency telephone call, and 
otherwise disabling the interface from accepting further 
digits if it is determined that the received digit is not 
associated with an emergency code. 

16. A wireless local loop subscriber unit according to 
claim 15, further comprising: 

an off-hook signal generator, responsive to the telephone 
interface, to generate an off-hook signal to prompt the 
transceiver to request a communication channel from 
the communication station when the user lifts a handset 
of the telephone interface to place a call. 

17. A wireless local loop subscriber unit according to 
claim 16, wherein the transceiver responds to the off-hook 
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signal by requesting a communication channel and provid 
ing the telephone interface with an indication denoting 
whether a communication channel is available from the 
communication station. 

18. A wireless local loop subscriber unit according to 
claim 17, wherein the transceiver provides one or more of a 
fast busy signal, a constant monotone signal, and/or any tone 
other than a dial tone as an indication to the user via the 
telephone interface that no communication channels are cur 
rently available to facilitate a telephone call. 

19. A wireless local loop subscriber unit according to 
claim 15, further comprising: 

a dual-tone, multiple frequency (DTMF) converter to con 
vert DTMF signals generated by the telephone interface 
representing the telephone number entered by the user 
in to digital signals appropriate for input to the trans 
ceiver. 

20. A wireless local loop subscriber unit according to 
claim 19, wherein the DTMF converter remains enabled to 
receive and convert DTMF signals for the transceiver even if 
the transceiver determines that no communication channels 
are currently available until it is determined that a received 
digit does not correspond to an emergency services code. 

21. A wireless local loop subscriber unit according to 
claim 20, wherein the transceiver receives and decodes the 
digital signals to determine whether the user is dialing an 
emergency number, even if there are no communication 
channels available to support the call. 

22. A wireless local loop Subscriber unit according to 
claim 21, further comprising: 

a memory device, to store one or more codes associated 
with an associated one or more emergency services, 
wherein the transceiver compares received digital sig 
nals associated with a user-entered telephone number 
against the stored one or more codes to determine 
whether the user is telephone number is associated with 
the one or more emergency services. 

23. A wireless local loop subscriber unit according to 
claim 22, wherein the transceiver compares the digital sig 
nals associated with the user-entered telephone number on a 
digit-by-digit basis concurrently with receipt of the digits 
against corresponding digits of the one or more stored emer 
gency codes, and disables receipt of further digits if the com 
parison reveals that a received digit does not conform to a 
corresponding digit of an emergency code(s). 

24. A wireless local loop Subscriber unit according to 
claim 15, the transceiver comprising: 

a memory, to receive and retain one or more codes associ 
ated with one or more emergency services; and 

a processor, coupled to the memory, to receive digital sig 
nals representative of the dialed telephone number and 
compare the received signals to the one or more codes 
stored in memory to detect telephone calls to the one or 
more emergency services. 

25. A wireless local loop subscriber unit according to 
claim 15, further comprising: 

an on/off-hook detector, coupled between the telephone 
device and the transceiver, to provide an off-hook indi 
cation to the transceiver when the user lifts a handset of 
the telephone interface. 

26. A subscriber unit according to claim 15, wherein the 
priority channel is a reduced rate communication channel 
reserved for emergency telephone call, and wherein the 
transceiver includes reduced rate communication facilities. 

27. A subscriber unit according to claim 15, wherein the 
priority channel is a spatial division multiple access 
(SDMA) enabled channel to facilitate an emergency tele 
phone call. 
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28. A wireless communication system comprising: 
a communication station, to communicatively couple one 

or more wireless subscriber unit(s) to a wireline tele 
phony network; and 

a wireless Subscriber unit, communicatively coupled to 
the communication station, to accept entry of a digit of 
a telephone number through a telephone interface even 
after determining that no communication channels are 
currently available between the subscriber unit and the 
communication station, the Subscriber unit to compare 
the received digit, as received, against a corresponding 
digit of one or more emergency codes and, if the digits 
match, accept and compare a Subsequent digit of the 
telephone number from the interface, as necessary, to 
determine whether a priority channel request is 
required to facilitate an emergency telephone call, and 
otherwise disabling the interface from accepting further 
digits if it is determined that the received digit is not 
associated with an emergency code. 

29. A wireless system according to claim 28, the wireless 
Subscriber unit comprising: 

a transceiver, coupled to the telephone interface, to accept 
the telephone number entered by the user even after 
determining that no communication channels are cur 
rently available, and to issue a priority channel request 
for a communication channel if the telephone number 
entered corresponds to one or more stored emergency 
codes associated with a commensurate one or more 
emergency services. 

30. A wireless system according to claim 29, wherein the 
transceiver issues one or more priority channel request(s) to 
the communication station to obtain a communication chan 
nel if no communication channels are otherwise available 
upon detecting entry by the user of a code associated with an 
emergency service. 

31. A wireless system according to claim 29, wherein the 
stored codes include one or more of a standard telephone 
number associated with a single emergency service, a speed 
dial code, and/or a shortened telephone number to an agency 
serving multiple emergency services. 

32. A wireless system according to claim 31, the sub 
scriber unit further comprising: 

a memory device, coupled to the transceiver, to receive 
and retain one or more emergency codes. 

33. A wireless system according to claim 28, the commu 
nication station comprising: 

a transceiver, to receive priority channel requests from one 
or more Subscriber units and modify one or more com 
munication channel parameters to accommodate a pri 
ority channel request when no communication channels 
are otherwise available. 

34. A wireless system according to claim 33, wherein the 
modification of one or more communication channel param 
eters includes one or more of tearing down an existing call to 
free the communication channel to accommodate the prior 
ity channel request, lowering bandwidth associated with one 
or more communication channels to free bandwidth for an 
additional communication channel to accommodate the pri 
ority channel request, and/or modifying one or more spatial 
division, multiple access (SDMA) reuse parameters to 
obtain a communication channel to accommodate the prior 
ity channel request. 

35. A wireless communication system according to claim 
28, wherein the wireless communication system is a wireless 
local loop (WLL) communication system, and the subscriber 
unit is a WLL subscriber unit. 
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36. A wireless communication system according to claim 

28, wherein the communication station further comprises: 
spatial division multiple access (SDMA) processing 

facilities, responsive to the transceiver, to dynamically 
Select a traditional communication channel and parse it 
into multiple SDMA channels employing adaptive 
antenna technology, wherein the transceiver places the 
emergency call on one or more of the SDMA channels 
to facilitate the emergency telephone call. 

37. A wireless communication system according to claim 
28, the communication station further comprising: 

reduced rate communication channels, reserved and 
dynamically assigned by the transceiver to facilitate 
emergency telephone calls. 

38. An article of manufacture comprising: 
a machine accessible non-transitory medium to provide 

instructions which, when executed by a subscriber unit, 
cause the subscriber unit to determine whether a com 
munication channel is available at a servicing commu 
nication station to accommodate a telephone call upon 
detecting an off-hook signal from a telephone interface, 
provide the telephone interface with an indication 
denoting the unavailability of a communication channel 
if it is determined that the communication station does 
not have a communication channel available, to enable 
receipt of a digit of a telephone number from the tele 
phone interface even if no communication channels are 
available and to compare the received digit, as received, 
against a corresponding digit of one or more emergency 
codes and, if the digits match, accept and compare a 
subsequent digit of the telephone number from the 
interface, as necessary, to determine whether a priority 
channel request is required to facilitate an emergency 
telephone call, and otherwise disabling the interface 
from accepting further digits if it is determined that the 
received digit is not associated with an emergency 
code. 

39. An article of manufacture according to claim 38, fur 
ther comprising instructions which, when executed, cause a 
subscriber unit to compare each digit of the received tele 
phone number, as received, against one or more emergency 
codes maintained in the subscriber unit to determine whether 
the received digits correspond to one or more emergency 
services associated with the one or more emergency codes. 

40. An article of manufacture according to claim 38, fur 
ther comprising instructions which, when executed, cause 
the Subscriber unit to issue a priority channel request upon 
detecting entry of an emergency code even if no communica 
tion channels are currently available. 

41. An article of manufacture according to claim 40, 
wherein the priority channel request denotes a priority class 
of service that is greater than that of non-emergency tele 
phone calls, such that the servicing communication station 
reallocates communication channel parameters to facilitate 
the priority channel request. 

42. An article of manufacture according to claim 38, fur 
ther comprising instructions which, when executed, cause a 
Subscriber unit to facilitate an emergency telephone call 
through completion via a communication channel made 
available by the communication station in response to the 
Subscriber units priority channel request. 

43. An article of manufacture according to claim 38, fur 
ther comprising instructions which, when executed, cause a 
Subscriber unit to convert dual-tone, multiple frequency 
(DTMF) tones received from the telephone interface repre 
senting the telephone number entered by the user to digital 
signal(s), wherein said conversion is performed even if the 
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Subscriber unit receives an indication from the servicing 
communication station that all communication channels are 
currently unavailable until a digit is received that does not 
correspond to one or more emergency service code(s). 

44. A wireless Subscriber unit comprising: 
a telephone interface, to enable a user to enter a telephone 
number to place a telephone call; and 

a transceiver, coupled to the telephone interface, to accept 
entry of a digit of a telephone number from the inter 
face even after determining that no communications 
channels are currently available from a servicing com 
munication station, to compare the received digit, as 
received, against a corresponding digit of one or more 
emergency codes and, if the digits match, accept and 
compare a subsequent digit of of the telephone num 
ber from the interface, as necessary, to determine 
whether a priority channel request is required to facili 
tate an emergency telephone call, and otherwise dis 
abling the interface from accepting further digits if it is 
determined that the received digit is not associated with 
an emergency code. 

45. A subscriber unit according to claim 44, further com 
prising: 

an off-hook signal generator, responsive to the telephone 
interface, to generate an off-hook signal to prompt the 
transceiver to request a communication channel from 
the communication station when the user lifts a handset 
of the telephone interface to place a call. 

46. A subscriber unit according to claim 45, wherein the 
transceiver responds to the off-hook signal by requesting a 
communication channel and providing the telephone inter 
face with an indication denoting whether a communication 
channel is available from the communication station. 

47. A subscriber unit according to claim 46, wherein the 
transceiver provides one or more of a fast busy signal, a 
constant monotone signal, and/or any tone other than a dial 
tone as an indication to the user via the telephone interface 
that no communication channels are currently available to 
facilitate a telephone call. 

48. A subscriber unit according to claim 44, further com 
prising: 

a dual-tone, multiple frequency (DTMF) converter to con 
vert DTMF signals generated by the telephone interface 
representing the telephone number entered by the user 
in to digital signals appropriate for input to the trans 
ceiver. 

49. A subscriber unit according to claim 48, wherein the 
DTMF converter remains enabled to receive and convert 
DTMF signals for the transceiver even if the transceiver 
determines that no communication channels are currently 
available until it is determined that a received digit does not 
correspond to an emergency services code. 

50. A subscriber unit according to claim 49, wherein the 
transceiver receives and decodes the digital signals to deter 
mine whether the user is dialing an emergency number, even 
if there are no communication channels available to Support 
the call. 

51. A subscriber unit according to claim 50, further com 
prising: 

a memory device, to store one or more codes associated 
with an associated one or more emergency services, 
wherein the transceiver compares received digital sig 
nals associated with a user-entered telephone number 
against the stored one or more codes to determine 
whether the user is telephone number is associated with 
the one or more emergency services. 
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52. A subscriber unit according to claim 51, wherein the 

transceiver compares the digital signals associated with the 
user-entered telephone number on a digit-by-digit basis con 
currently with receipt of the digits against corresponding 
digits of the one or more stored emergency codes, and dis 
ables receipt of further digits if the comparison reveals that a 
received digit does not conform to a corresponding digit of 
an emergency code(s). 

53. A subscriber unit according to claim 44, the trans 
ceiver comprising: 

a memory, to receive and retain one or more codes associ 
ated with one or more emergency services; and 

a processor, coupled to the memory, to receive digital sig 
nals representative of the dialed telephone number and 
compare the received signals to the one or more codes 
stored in memory to detect telephone calls to the one or 
more emergency services. 

54. A subscriber unit according to claim 44, wherein the 
priority channel is a reduced rate communication channel 
reserved for emergency telephone call, and wherein the 
transceiver includes reduced rate communication facilities. 

55. A subscriber unit according to claim 44, wherein the 
priority channel is a spatial division multiple access 
(SDMA) enabled channel to facilitate an emergency tele 
phone call. 

56. A method comprising: 
receiving a priority channel request at a communication 

station from a wireless subscriber unit, the priority 
channel request denoting an emergency telephone call; 

determining whether a reserved, reduced rate communica 
tion channel is available to facilitate the emergency 
telephone call upon receipt of a priority channel 
request: 

establishing the emergency telephone call on the reserved, 
reduce rate communication channel to facilitate com 
munication services through call completion if the 
reserved, reduce rate communication channel is avail 
able; and 

invoking spatial division multiple access (SDMA) pro 
cessing to free communication channel resources to 
handle the emergency telephone call if a reserved, 
reduced rate communication channel is not available. 

57. A communication station comprising: 
a plurality of wireless communication channels including 

full-rate communication channels and reserved, 
reduced-rate communication channels; and 

control logic, responsive to call requests received from 
Subscriber units in a coverage area of the communica 
tion station, to select either a full-rate communication 
channel or a reserved, reduced rate communication 
channel to facilitate a communication session, wherein 
the control logic selectively employs a reserved, 
reduced rate communication channel to facilitate a tele 
phone call associated with a priority channel request 
when no other communication channels are available, 
wherein the control logic employs spatial division mul 
tiple access (SDMA) processing techniques to free 
communication channel resources when neither a full 
rate communication channel nor a reserved, reduced 
rate communication channel are otherwise available. 

58. A method, comprising: 
receiving, at a subscriber unit, an indication denoting the 

unavailability of at least one communication channel at 
a communication station, and 

receiving, at the subscriber unit, at least One digit of a 
telephone number even if no communication channels 
are available at the communication station, 
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comparing the received at least one digit against a digit of 
One or more emergency codes, 

if the digits match, repeating the receiving and comparing 
for comparison of a subsequent digit of the telephone 
number to determine a priority channel request for an 
emergency telephone call and 

disabling the receiving offilrther digits of the telephone 
number if any of the digits of the telephone number is 
not associated with an emergency code. 

59. The method of claim 58, further comprising issuing 
the priority channel request to a servicing communication 
station if the result of the comparison reveals that the 
received digits correspond to an emergency code. 

60. The method of claim 59, wherein the priority channel 
request denotes a priority class of service that is greater 
than that of non-emergency telephone calls. 

61. The method of claim 60, wherein the priority channel 
request includes one or more parameters that facilitate tear 
ing down a lower priority communication channel, reallo 
cating of bandwidth of one or more communication channels 
to provide bandwidth to the priority channel request, modi 
firing a spatial division multiple access (SDMA) reuse pat 
tern to provide bandwidth for the priority channel request, 
or combinations thereof. 

62. The method of claim 58, filrther comprising: 
receiving an off-hook detection signal at a transceiver 

coupled to the subscriber unit, 
issuing a channel request to the servicing communication 

station, and 
receiving a response at the subscriber unit from the Com 

munication station to the channel request denoting 
whether a communication channel is available. 

63. The method of claim 58, wherein receiving the indica 
tion denoting the unavailability of the at least one communi 
cation channel includes one or more of a fast busy signal, a 
null signal (silence), a monotone signal, or a signal other 
than a dial tone. 

64. The method of claim 58, further comprising issuing a 
priority channel request to a servicing communication sta 
tion if a subscriber unit receives digits denoting one or more 
emergency codes associated with One or more emergency 
Services. 

65. The method of claim 58, filrther comprising facilitat 
ing the emergency telephone call over a communication 
channel made available by the communication station 
through call completion. 

66. The method of claim 58, further comprising convert 
ing dual-tone multiple frequency (DTMF) tones received 
from the subscriber unit representing the telephone number 
to One or more digital signals. 

67. The method of claim 66, wherein the converting 
includes performing the converting even if a subscriber unit 
receives an indication from a servicing communication sta 
tion that all communication channels are currently unavail 
able. 

68. The method of claim 58, wherein the emergency codes 
are one or more of a telephone number; a speed-dial code 
and/or a shortened emergency services code. 

69. The method of claim 58, wherein the priority channel 
is a reduced rate communication channel reserved to facili 
tate emergency telephone calls. 

70. The method of claim 58, wherein the priority channel 
request triggers dynamically creating a priority channel by a 
communication station by invoking spatial division multiple 
access (SDMA) processing to effectively parse multiple Com 
munication channels including the priority channel from a 
single physical channel to facilitate the emergency telephone 
call. 
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71. A subscriber unit, comprising: 
means for receiving at least One digit of a telephone num 

ber even if no communications channels are available 
at a communications station, and 

means for comparing the at least one digit to a digit of one 
or more emergency codes, for causing the means for 
receiving to receive a subsequent digit of the telephone 
number; for comparing the subsequent digit of the tele 
phone number to a corresponding subsequent digit of 
the One or more emergency codes until a priority chan 
nel request for an emergency telephone call is required, 
and for disabling the means for receiving from receiv 
ing any subsequent digits of the telephone number if 
any of the digits of the telephone number is not associ 
ated with an emergency code. 

72. The subscriber unit of claim 71, wherein the means for 
comparing is further configured to issue a priority channel 
request to a servicing communication station responsive to a 
determination that the received digits correspond to an 
emergency code. 

73. The subscriber unit of claim 72, wherein the priority 
channel request denotes a priority class of service that is 
greater than that of non-emergency telephone calls. 

74. The subscriber unit of claim 73, wherein the priority 
channel request includes one or more parameters that indi 
cate tearing down a lower priority communication channel, 
reallocating of bandwidth of One or more communication 
channels to provide bandwidth to the priority channel 
request, modifiving a spatial division multiple access 
(SDMA) reuse pattern to provide bandwidth for the priority 
channel request, or combinations thereof 

75. The subscriber unit of claim 71, wherein the means for 
Comparing is further configured to. 

detect an off-hook signal and 
issue a channel request to the servicing communication 

station responsive to detecting the off-hook signal. 
76. The subscriber unit of claim 71, wherein the means for 

comparing is firther configured to denote the unavailability 
of the at least One communication channel responsive to One 
or more of a fast busy signal means, a null signal means, a 
monotone signal means, or a signal means other than a dial 
tone. 

77. The subscriber unit of claim 71, filrther comprising 
means for making the emergency telephone call over a com 
munication channel made available by the communication 
Station. 

78. The subscriber unit of claim 71, filrther comprising 
means for converting dual-tone multiple frequency (DTMF) 
tones representing the telephone number to one or more 
digital signals. 

79. The subscriber unit of claim 78, wherein the means for 
converting includes means for converting even if a sub 
scriber unit receives an indication from a servicing commu 
nication station that all communication channels are cur 
rently unavailable. 

80. The subscriber unit of claim 71, wherein the emer 
gency codes are one or more of a telephone number, a speed 
dial code and/or a shortened emergency services code. 

81. The subscriber unit of claim 72, wherein the priority 
channel is a reduced rate communication channel reserved 
to facilitate emergency telephone calls. 

82. The subscriber unit of claim 72, wherein the priority 
channel request triggers dynamically creating a priority 
channel by a communication station by invoking spatial divi 
Sion multiple access (SDMA) processing to effectively parse 
multiple communication channels including the priority 
channel from a single physical channel to facilitate the 
emergency telephone call. 
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83. A machine accessible non-transitory storage medium 
having computer executable instructions stored thereon that 
configure a subscriber unit to perform operations compris 
ing. 

receiving, at a subscriber unit, an indication denoting the 5 
unavailability of at least one communication channel at 
a communication station, and 

receiving, at the subscriber unit, at least one digit of a 
telephone number even if no communication channels 
are available at the communication station, 10 

comparing the received at least one digit against a digit of 
One or more emergency codes, 

if the digits match, repeating the receiving and comparing 
for comparison of a subsequent digit of the telephone 
number to determine a priority channel request for an is 
emergency telephone call and 

disabling the receiving offilrther digits of the telephone 
number if any of the digits of the telephone number is 
not associated with an emergency code. 

84. The machine accessible non-transitory storage 
medium of claim 83, wherein the operations further com 
prise issuing the priority channel request to a servicing Com 
munication station if the result of the comparison reveals 
that the received digits correspond to an emergency code. 

85. The machine accessible non-transitory storage is 
medium of claim 83, wherein the priority channel request 
denotes a priority class of service that is greater than that of 
non-emergency telephone calls. 

86. The machine accessible non-transitory storage 
medium of claim 83, wherein the priority channel request so 
includes one or more parameters that facilitate tearing down 
a lower priority Communication Channel, reallocating of 
bandwidth of One or more communication channels to pro 
vide bandwidth to the priority channel request, modifiving a 
spatial division multiple access (SDMA) reuse pattern to as 
provide bandwidth for the priority channel request, or com 
binations thereof. 

87. The machine accessible non-transitory storage 
medium of claim 83, wherein the operations further com 
prise. 40 

receiving an off-hook detection signal 
issuing a channel request to the servicing communication 

station, and 
receiving a response from the communication station to 

the channel request denoting channel availability. 
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88. The machine accessible non-transitory storage 

medium of claim 83, wherein receiving the indication denot 
ing the unavailability of the at least one communication 
channel includes receiving one or more of a fast busy signal, 
a null signal (silence), a monotone signal, or a signal other 
than a dial tone. 

89. The machine accessible non-transitory storage 
medium of claim 83, wherein the operations further com 
prise issuing a priority channel request to a servicing com 
munication station if a subscriber unit receives digits denot 
ing one or more emergency codes associated with one or 
more emergency services. 

90. The machine accessible non-transitory storage 
medium of claim 83, wherein the operations further com 
prise facilitating the emergency telephone call over a com 
munication channel made available by the communication 
Station. 

91. The machine accessible non-transitory storage 
medium of claim 83, wherein the operations further com 
prise converting dual-tone multiple frequency (DTMF) tones 
received from the subscriber unit representing the telephone 
number to one or more digital signals. 

92. The machine accessible non-transitory storage 
medium of claim 91, wherein the converting includes per 
forming the converting even if a subscriber unit receives an 
indication from a servicing communication station that all 
communication channels are currently unavailable. 

93. The machine accessible non-transitory storage 
medium of claim 83, wherein the emergency codes are one 
or more of a telephone number, a speed-dial code and/or a 
shortened emergency services code. 

94. The machine accessible non-transitory storage 
medium of claim 83, wherein the priority channel is a 
reduced rate communication channel reserved to facilitate 
emergency telephone calls. 

95. The machine accessible non-transitory storage 
medium of claim 83, wherein the priority channel request 
triggers dynamically creating a priority channel by a com 
munication station by invoking spatial division multiple 
access (SDMA) processing to effectively parse multiple com 
munication channels including the priority channel from a 
single physical channel to facilitate the emergency telephone 
call. 
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