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(57) Abstract

In a fixed wireless terminal (200), a transceiver (210) is coupled to a call processor (208), wherein the call processor (208) includes
status information (218). A telephone line coupling (202) is coupled to the call processor (208). A status processor (212) is coupled to

the call processor (208) for reading the status information (218). A
the telephone line coupling (202) for providing signals that represen
operating conditions and test results in the fixed wireless terminal.

signaling generator (206) is coupled to the status processor (208) and
t the status information (218). Such status information (218) includes
Such signals include caller ID-type signals and other audio signals.

Caller ID signals may be displayed on a caller ID module (222) or a caller ID equipped telephone. A request for status information (218)

may be entered at a telephone (220) connected to the fixed wireless

terminal (200).




AL
AM
AT
AU
AZ
BA
BB
BE
BF
BG
BJ
BR
BY
CA
CF
CG
CH
C1
CM
CN
Cu
CZ
DE
DK
EE

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania
Armenia
Austria
Australia
Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus

Canada

Central African Republic
Congo
Switzerland
Cote d’Ivoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Estonia

ES
FI
FR
GA
GB
GE
GH
GN
GR
HU
IE
IL
IS
IT
Jp
KE
KG
KP

KR
KZ
LC
LI

LK
LR

FOR THE PURPOSES OF INFORMATION ONLY

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Ireland

Tsrael

Tceland

Ttaly

Japan

Kenya

Kyrgyzstan
Democratic People’s
Republic of Korea
Republic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

LS
LT
LY
LV
MC
MD
MG
MK

ML
MN
MR
MW
MX
NE
NL
NO
NZ
PL
PT
RO
RU
SD
SE
SG

Lesotho

Lithuania
Luxembourg

Latvia

Monaco

Republic of Moldova
Madagascar

The former Yugoslav
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netherlands

Norway

New Zealand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

SI
SK
SN
SZ
TD
TG
Ty
™
TR
TT
UA
UG
us
UZ
VN
YU
YA

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe




10

15

WO 99/07135 PCT/US98/13160

METHOD AND APPARATUS FOR REPORTING STATUS
INFORMATION IN A FIXED WIRELESS TERMINAL

Field of the Invention
This invention is related in general to wireless communications
systems, and more particularly to an improved method and system for
displaying or reporting status information from a fixed wireless

terminal operating in a wireless local loop.

Background of the Invention

Many cellular telephones used in a wireless telephone system
include a visual interface which displays status information to the
user, such as the unit’s ability to access a local cell site. Other status
information about the cellular telephone itself may also be reported to
the user via a visual interface and display on the cellular telephone.
However, the use of an ordinary wireline telephone connected to a
fixed wireless terminal (FWT) in a wireless local loop (WLL) lacks such
a visual display capability, but could also benefit from the status
information that is available in the wireless local loop system.

In a wireless local loop system, the fixed wireless terminal may
be mounted in a building or residence in a location that is not easily
accessible for obtaining status information of the FWT. Such status
information may include idle or on-hook conditions, service status
(e.g., no service, in service), received signal strength, battery charge, or
other general faults which may affect service. This status information
is important to both the user and the fixed wireless terminal installer
or troubleshooter, but is not accessible with an ordinary telephone
connected to the FWT. The lack of such status information can lead to
wasted time and frustration due to repeated unsuccessful attempts to

place a call when unknown radio frequency (RF) or cellular system

—_1—
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problems exist. Moreover, during a conversation over the FWT, when
the wireline telephone is off hook, the aforementioned status
information, as well as other information important to the user
concerning hand-off or call duration, is likewise inaccessible from the
wireline telephone.

The general lack of a visual interface capability in a wireline
telephone used in a WLL may make it difficult to retrieve diagnostic or
test information from the fixed wireless terminal or WLL system
during testing, installation, or servicing of the equipment. To some
extent this deficiency can be overcome with special test fixtures or
computing equipment that connects directly to the fixed wireless
terminal through a test interface, wherein test signals or prompts are
sent to the fixed wireless terminal and responses are observed on a
readout. However, this direct connection approach is especially
inconvenient if the fixed wireless terminal is remotely located or
installed in an inaccessible place such as the side of a building or in an
attic.

In view of the foregoing it is apparent that a need exists for an
improved method and apparatus for monitoring status information
and operation of a fixed wireless terminal in a WLL from a convenient
location without requiring direct connection test fixtures, cumbersome

diagnostic equipment, or other expensive apparatus.

Summary of the Invention
The foregoing problems are solved and a technical advance is
achieved with the use of an audio signaling generator, or a generic,
asynchronous voice band protocol (caller ID protocol) signaling
generator, in novel combination with status processing means in a
fixed wireless terminal connected to a user’s telephone to retrieve,
format, generate, and display status information to the user on

conventional caller ID equipment connected to the user’s telephone

line.
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In basic operation, a fixed wireless terminal having transceiver
and call processing means establishes a wireless local loop by the
connection of an ordinary wireline telephone to the FWT. This
provides the user with an RF telephone link to a cellular telephone
system for transmission of voice or data communications. In a
preferred embodiment, a standard caller ID module, either in the
telephone or in line between the fixed wireless terminal and the
telephone, conveniently and inexpensively provides the means to
provide status or test information to the user. Such status information
may be obtained from a status processor within the fixed wireless
terminal on request in response to a user who enters a simple sequence
of dialed characters on the telephone. The requested status
information is reported over the same telephone line on which the
request was initiated. A telephone line coupling or interface and the
call processor within the fixed wireless terminal are used to decode the
dialing signals to enable access to the status processor in the FWT.
Upon gaining access to the FWT, the status processor may provide
helpful prompts on the caller ID display as to the particular status
information available, and the dialing sequence required to retrieve
the status information. The desired status information is then
reported on the display or by tones generated in the earpiece of the
telephone. A signaling generator within the telephone line interface of
the fixed wireless terminal encodes the information provided by the
status processor into an FSK or DTMF signal according to the generic,
asynchronous caller ID protocol, or, alternatively, the signaling
generator may generate audible tones for signaling through the
telephone earpiece or control signals to produce a sequence of ringing
signals on the telephone ringer.

In an alternate embodiment, a fixed wireless terminal having
transceiver and call processing means, and further having status

processing, signaling generator, and telephone line interface means,
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also includes the caller ID interface, decoding, and display means. This
embodiment requires no other apparatus besides coupling an ordinary
wireline telephone to the fixed wireless terminal via a telephone line.
Upon dialing a request using the telephone, the fixed wireless terminal
may provide status information to be read out on the caller ID display
built into the FWT. Alternatively, the status or test information may
be provided via audible signals transmitted to the telephone to report
the results of the test or indicate status.

In another embodiment, a wireless local loop system, having, in
combination, a fixed wireless terminal and a caller ID module coupled
together via a local loop, is responsive to dialing commands present on
the local loop, such as those which may be provided from a telephone.
A signaling generator within the fixed wireless terminal generates an
output signal which may contain status information for display on the

caller ID module or other indication through audible signals coupled to

the telephone.

Brief Description of the Drawings

The novel features believed characteristic of the invention are
set forth in the appended claims. The invention itself, however, as
well as a preferred mode of use, further objects, and advantages thereof,
will best be understood by reference to the following detailed
description of an illustrative embodiment when read in conjunction
with the accompanying drawings, wherein:

FIG. 1 shows a wireless local loop system communicating with
the public switched telephone network via a wireless communication
channel;

FIG. 2 shows a functional block diagram of a wireless local loop
system in accordance with the present invention;

FIG. 3 shows a functional block diagram of the signaling

generator portion of the fixed wireless terminal of FIG. 2; and
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FIG. 4 shows a functional flow diagram of a fixed wireless

terminal system operating according to the present invention.

Detailed Description of the Invention
In a preferred embodiment, the present invention utilizes caller
ID protocol as specified in the following Bellcore documents: GR-30-
CORE Voiceband Data Transmission Interface provides the
requirements for generating FSK data signals. Document numbers
TR-NWT-00031 and TR-NWT-001188 provide the requirements for

implementing caller ID calling number and calling name respectively.

The caller ID protocol provides a generic asynchronous voice band
protocol usable for displaying status and/or test or diagnostic
information about a connected fixed wireless terminal on caller ID
equipment both before call origination and during an active call. Note
that throughout this document, “status information” may refer to
operating conditions and parameters set within the fixed wireless
terminal as well as “results” of tests or diagnostic procedures, which
results may be considered “status information” resulting from the test.

FIG. 1 illustrates a wireless local loop (WLL) system 10
communicating with the public switched telephone network (PSTN) 20
over a wireless communication channel. WLL 10 includes fixed
wireless terminal (FWT) 12 connected to antenna 19 and telephone
line 18. Also connected to telephone line 18 are caller ID module 14
and telephone 16. Connections to telephone line 18 may be made
using standard connectors (not shown) such as those known by the
designation RJ-11, and the like. Caller ID module 14 is a typical unit
available to consumers and is equipped with a display for displaying
calling number and perhaps calling name information, or other

similarly encoded information.
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Base Telephone Station (BTS) 22, with its associated antenna 29,
is shown coupled to PSTN 24 via signal path 26 to illustrate the
environment in which WLL 10 operates. These units, BTS 22, antenna
29, signal path 26 and PSTN 24, are well known in the art and will not
be described further herein. Similarly, other standard units in FIG. 1,
such as telephone 16, caller ID module 14, telephone line 18, and
antenna 19, are standard, well-known items, which will not be
described further.

In the preferred embodiment, a data transmission path to caller
ID module 14 may be established over telephone line 18 when fixed
wireless terminal 12 is in an idle state prior to call origination and
telephone 16 is on-hook. Useful status information may thus be
displayed on caller ID module 14 before a call is originated. By way of
example, the following kinds of status information may be displayed:
service status, i.e., no-service or in-service; received signal strength
indication (RSSI); low-battery indication; system test results; or any
other general faults or performance information.

Similarly, WLL system 10 of FIG. 1 may be used to establish a
data transmission path to caller ID module 14 during a call, while fixed
wireless terminal 12 is in a conversation state, and telephone 16 is off-
hook. Hlustratively, the kinds of conversation-state, status
information which may be displayed include: service status, handoff
information, call duration, low battery, or other general faults or
performance information.

In another mode of operation, the features of WLL system 10
may be used during maintenance, service, or repair operations to
extract test data or diagnostic or monitoring indications from fixed
wireless terminal 12. This status information may be obtained by
entering a coded dialing sequence on the key pad or rotary dial of
telephone 16, followed by display of the requested status information or

further instruction prompts on caller ID module 14. Examples of status
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information related to tests and diagnostic procedures may include, but
is not limited to: results of' diagnostic routines, location of a fault,
accumulated values in monitoring registers, and the like. Status
information may also be reported with other output indications in the
form of tone or speech signals generated in fixed wireless terminal 12
and reproduced in the earpiece of telephone 16. Other output signals
in the form of ringing signals may also be generated in fixed wireless
terminal and coupled to telephone 16 to report status information.

FIG. 2 shows a functional block diagram of a WLL system
embodying the present invention. As illustrated, fixed wireless
terminal 200 is coupled to an RF communications channel (not shown)
by antenna 214, and to telephone line 221 by coupling 202. Coupling
202, which may serve the dual purpose of providing a local loop
interface and a status information signaling port, may illustratively be
an RJ-11 connector and a local loop electrical circuit. Similarly,
telephone line 221 may be coupled to caller ID module 222 and to
telephone 220 using standard telephone line cabling and connectors
(connectors not shown), such as the aforementioned RJ-11 type
connector. Antenna 214, coupling 202, and the other connectors are
well known in the art and will not be further described.

In fixed wireless terminal 200 shown in FIG. 2, transceiver 210
and call processor 208, coupled via path 207, are well known elements
of wireless cellular telephones. The functions of call processor 280
include establishing and maintaining communication with base
telephone station (BTS) 22, initiating and terminating a call, encoding
and decoding voice and data, conforming to the selected multiple
access protocol, and other similar functions typically performed in a
subscriber unit in a cellular communications system. As there are
several types of wireless telephone technologies in current use, these
will not be described further because such details are well known to

persons skilled in the art. By way of example, the present invention
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may be implemented in a CDMA (Code Division Multiple Access) fixed
wireless terminal. However the invention not is not limited to any
particular form of multiple access or spectrum utilization technology.

As shown, call processor 208 includes status information 218.
Such status information may be stored in memory or registers or other
storage devices, and may include operating conditions and parameters,
monitored parameters, test results, or the like.

Returning to FIG. 2, the signals conducted along path 207 may
accordingly include voice or data signals, control signals, and the like.
Voice path 201 illustrates the bi-directional coupling of the voice, data,
and control signals between the call processor 208 and coupling 202.

Also connected between coupling 202 and call processor 208 is
dialing decoder 204 for detecting and decoding dual-tone-multi-
frequency (DTMF) or pulse dialing signals received by fixed wireless
terminal 200 on telephone line 221. Dialing signals are coupled to
dialing decoder 204 along path 203 and decoded dialing data is coupled
to call processor 208 along path 205. In some embodiments dialing
decoder 204 may be implemented as part of call processor 208, especially
if call processor 208 is largely implemented in software on a digital
signal processor.

Call processor 208 is further coupled to telephone line 221 via
data signal path 213, signaling generator 206, output signal path 209,
and coupling 202. Data sent by call processor 208 or status processor 212,
to be described later, are encoded for modulation in signaling generator
206 and provided as output signals for display or other reporting on
telephone line 221.

Proceeding further with the description of FIG. 2, status
processor 212 is shown coupling transceiver 210 to data encoder 206
along signal path 219 and signal path 215. Status processor 212 also
interacts with call processor 208 along bi-directional signal path 217.

Finally, dialing decoder 204 is also coupled to status processor 212
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via signal path 211. Status processor 212 performs a number of
functions under the control of call processor 208. These functions
include, but are not limited to, monitoring and storing certain call
processing parameters utilized during set up, reception and
transmission of communication with another station. Other
parameters attendant to the reliable operation of fixed wireless
terminal 200 itself may be monitored during operation and stored for
reporting upon request.

As mentioned previously, diagnostic test routines may be
initiated upon request during certain operating conditions or during
maintenance, service, or repair. Any of such status information or test
data may be retrieved and formatted in status processor 212 for delivery
to signaling generator 206. In the present invention, for example,
status processor 212 responds to certain dialing signals input from
dialing decoder 204 to produce additional status information and/or
test data. This status information may be encoded by signaling
generator 206 as caller ID signals for coupling to caller ID display
apparatus, or as signals to produce an audible response in telephone
220. It should be understood from the above description that coupling
202, dialing decoder 204, signaling generator 206 and their associated
signal paths together function as telephone line interface 216, shown to
the left and below the dashed line within fixed wireless terminal 200 in
FIG. 2.

With reference now to FIG. 3, there is depicted one
implementation of signaling generator 206 as it may be used in the
present invention. In general, signaling generator 206 has character or
tone generation and modulation functions, depending on the
particular fixed wireless terminal 200 chosen for use with the present
invention. In some embodiments several character or tone generator
blocks may be required. For example, in FIG. 3, signaling generator 206

includes caller ID character generator 234 and modulator 230, in
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addition to primary character generator 232. Signal paths 213, 215, 231,
233 and 209 are shown intercénnecting the functional blocks as shown
in FIG. 3. Primary character generator 232 may illustratively include an
ASCII character generator, a signaling tone generator, a universal
asynchronous receiver/transmitter (UART) or other device for
changing the form of digital data for modulation and coupling to the
telephone line 221 of FIG. 2. Primary character generator 232 may also
generate ringing signals. The foregoing embodiments described for
FIG. 3 are provided for illustration and should not be understood as
limiting alternative implementations as will be apparent to those
skilled in the art.

It is important to recognize that the present invention
contemplates signaling or reporting of status information or test results
as out-of-band data, such as display characters or symbols, or as in-band-
signals, such as audible tones or ringing signals and the like. Either or
both implementations may be provided in the same implementation.
Further, the invention contemplates use of the same telephone line or
port for both initiation of a request for status information and for
reporting, indicating or displaying such status information.

FIG. 4, which shows a functional flow diagram of a WLL system
operating according to the present invention, will next be described in
conjunction with the apparatus illustrated in FIGs. 2 and 3. After
entering the process flow at block 302, flow proceeds through decision
blocks 304, 306, 308 and 310 to determine an operating state of the FWT.
Such operating states may be designated as: Idle 304, Test Requested 306,
Call In Progress 308, and Incoming Call 310. When any of these
operating states is affirmatively identified as designated by a “Y” next to
the decision block, the flow of operation proceeds to a processing
function, followed by a formatting step to format the status
information resulting from the processing step. Subsequently, an

output signal is generated, coupled to the telephone line, and the

— 10 —
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process returns to the beginning of the operating state sequence at block
304. '

If the fixed wireless terminal is in an idle condition, as
illustrated at block 304, selected status information may be displayed or
reported. Such selected status information may be continuously
monitored and read out, as depicted at block 312. Such status
information may include system parameters such as service status (e.g.,
in or out of service), low battery, RSSI, or other general fault or
condition indicators which may be monitored on-hook

The monitored status information is then formatted, as shown
at block 320, for reporting via coupling 202. Next, an output signal is
generated at block 322 and such output signal is coupled to the
telephone line, as illustrated at block 324. The same general process
flow is used for reporting or indicating test results on the telephone
line via other signals such as synthesized speech, audible tones, ringing
signals and the like.

In formatting process step 320, status information is parsed and
then formatted for display as a caller ID signal or reporting via audible
signals. In process step 322 caller ID character generator 234 within
signaling generator 206 in FIG. 3 generates an output signal by encoding
and modulating the formatted status information into character data or
display data, or audible reporting signals, for transmission along
telephone line 221, as shown in FIG. 2. The output signal is coupled to
telephone line 221 in process step 324 (FIG. 4) by the coupling to
telephone line 202 (FIG. 2).

If the fixed wireless terminal is responding to entry of a Test
Request, as determined in block 306 of FIG. 4 the status processor 212
initiates the requested test and causes the display of the data requested.
Such test requests may be entered by a user or service person using
telephone 220 and may include any of a wide variety of diagnostic tests

as described previously. To initiate a test or request status information,

—_11 —



10

15

WO 99/07135 PCT/US98/13160

a request may be entered in the fixed wireless terminal by dialing a
special sequence of digits on telephone 220. Read out or recalling
information to be displayed again proceeds as described above.

If the fixed wireless terminal is in a Call-In-Progress operating
state 308, the fixed wireless terminal may monitor certain call
parameters while the telephone is off-hook, wherein the status
processor 212 responds by performing the monitoring and read out as
described above.

If the fixed wireless terminal is receiving an Incoming Call, as
determined at block 310, the normal caller ID function is activated and
carried out accordingly in process steps 318, 320, 322 and 324 in the same
way as discussed previously.

In operation, the present invention may further provide special
signaling utilizing the caller ID protocol to communicate the status and
test information resulting from both routine and special monitoring or
diagnostic sequences. In particular such special signaling may include
that occurring during the Open Switch Interval which precedes on-
hook transmission and the Customer Premises Equipment Alerting
Signal (CAS) that is required before off-hook transmission. Other
features of the invention illustratively include implementation of
password entry or of a test command parser via DTMF or pulse digit
detection and decoding, calling the proper test commands and sending
the results via either out-of-band data signaling or in-band audible
signals over the telephone line coupled to the FWT. It is also
contemplated that status or test information may be requested, for
example, by call processor 208 as part of a step in an operating sequence
of the FWT, which request is not specifically initiated by a user as
described previously.

The foregoing description of a preferred embodiment of the
invention has been presented for the purpose of illustration and

description. It is not intended to be exhaustive or to limit the

—_ 12 —
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invention to the precise form disclosed. Modifications or variations
are possible in light of the above teachings. The embodiment was
chosen and described to provide the best illustration of the principles of
the invention and its practical application, and to enable one of
ordinary skill in the art to utilize the invention in various
embodiments and with various modifications as are suited to the
particular use contemplated. All such modifications and variations are
within the scope of the invention as determined by the appended
claims when interpreted in accordance with the breadth to which they

are fairly, legally, and equitably entitled.
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Claims
What is claimed is:
1 A fixed wireless terminal comprising:

a transceiver;

a call processor coupled to the transceiver, wherein the call

processor includes status information;
a telephone line coupling coupled to the call processor;
a status processor coupled to the call processor; and
a signaling generator coupled to the status processor and the

telephone line coupling.

2. The fixed wireless terminal of claim 1 wherein the signaling

generator is a caller identification signaling generator.

3. The fixed wireless terminal of claim 1 wherein the signaling

generator further includes an audio signal generator.

4. The fixed wireless terminal of claim 1 wherein the status
information further includes information indicating operating

conditions in the fixed wireless terminal.

— 14 —
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5. The fixed wireless terminal of claim 1 wherein the status
information further includes information indicating results of tests

involving the fixed wireless terminal.

6. A method for reporting status information from a fixed wireless

terminal having a telephone line coupling, the method comprising the

steps of:
reading the status information;
generating a status information output signal; and

coupling the status information output signal to the telephone line

coupling.

7. The method of claim 6 wherein the step of reading the status
information further includes the step of reading the status information

in response to a request for status information received via the

telephone line coupling.

8. The method of claim 6 wherein the step of generating a status
information output signal further includes generating a status
information output signal having a caller identification-type format for

display on a caller ID unit.

— 15 —
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9. The method of claim 6 wherein the step of generating a status
information output signal further includes generating a status

information output signal that can be heard using a telephone coupled

to the telephone line coupling.

10. The method of claim 6 wherein the step of generating a status
information output signal further includes generating a status

information output signal that represents operating conditions in the

fixed wireless terminal.

11.  The method of claim 6 wherein the step of generating a status
information output signal further includes generating a status

information output signal that represents a result of a test of the fixed

wireless terminal.
12. A system for reporting status information from a fixed wireless
terminal having a telephone line coupling comprising:

means for reading the status information;

means for generating a status information output signal; and

means for coupling the status information output signal to the

telephone line coupling.

— 16 —
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13.  The system of claim 12 wherein the means for reading the status
information further includes means for reading the status information

in response to a request for status information received via the

telephone line coupling.

14. The system of claim 12 wherein the means for generating a
status information output signal further includes means for generating
a status information output signal having a caller identification-type

format for display on a caller ID unit.

15. The system of claim 12 wherein the means for generating a
status information output signal further includes means for generating
a status information output signal that can be heard using a telephone

coupled to the telephone line coupling.

—_17 —
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