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57 ABSTRACT 

A cellular telecommunication system (CTS) is provided that 
supports the operation of a radiotelephone (RT) in cellular 
and cordless modes. The CTS includes operating features 
that are dependent upon the intrasystem location of the RT. 
The CTS includes a mobile telephone switching office, a 
plurality of land stations, a plurality of cells, a plurality of 
zones defined by one or more cells, a plurality of local 
regions defined by one or more cells, and a cordless base 
station located within one of the cells. The land stations 
transmit zone identification (ZNID) signals and local region 
identification (LRD) signals, which the RT receives and 
compares to one or more ZNID codes and one or more LRID 
codes, respectively. The RT displays its intrasystem billing 
Zone location and initiates communication with the cordless 
base station in response to the received ZNTD and LRID 
signals, respectively. 

10 Claims, 7 Drawing Sheets 
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METHOD AND APPARATUS FOR LOCATING 
A RADIOTELEPHONE WITHNA 

CELLULAR SYSTEM 

RELATED APPLICATION 

The present patent application is a Continuation-In-Part of 
U.S. Pat. No. 5,594.782, "Multiple Mode Personal Wireless 
Communications System," by Robert G. Zicker, et al., Ser. 
No. 08/201445, filed Feb. 24, 1994. 

FIELD OF THE INVENTION 

The present invention relates generally to portable tele 
phones. More particularly, the present invention relates to 
communication systems that locate a cellular telephone 
within a mobile cellular telephone system. 

BACKGROUND OF THE INVENTION 

Typically, a cellular telecommunication system (CTS) is 
identified by a unique system identification (SID). A CTS 
contains a number of cells defined by the transmit/receive 
range of a corresponding number of land stations. Within a 
CTS, at least one mobile telephone switching office (MTSO) 
functions as a link between the land stations and the standard 
public switched telecommunications network (PSTN). A 
typical CTS operates on an assigned set of transmitting 
frequencies, with individual cells utilizing distinct subsets of 
those frequencies. 

It is often desirable for a CTS to determine the geographic 
location of individual handsets within the CTS. For 
example, it may be useful to determine which cell, group of 
cells, or system a particular handset is located in. The 
location information may be required by the CTS for dif 
ferent reasons. For example, it is common in the cellular 
telephony art to identify whether a handset is located within 
its "home” system or "roaming" within a nonsubscribing 
system. 

In the above-listed related application, a locating process 
dependent upon the CTS operating frequencies is described. 
This process locates a handset in terms of particular cell 
areas by the handset detecting the radio frequencies trans 
mitted by the corresponding land stations. However, this 
locating process appears to pose problems when operating 
frequencies are changed or reassigned within the CTS, or if 
cells associated with a particular land station are divided. 
When operating frequencies are altered, or cells are divided, 
a frequency-dependent locating process must be correspond 
ingly altered. This may require the reprogramming of hun 
dreds of handsets, MTSOs, or other CTS components. In 
addition to the time and effort involved in reprogramming 
components in response to operating frequency changes, 
there may be a programming delay between the actual 
frequency changes and the reprogramming of the 
components, during which the location process might pos 
sibly be erroneous or inoperative. Therefore, a need exists 
for a locating process that is independent of specific oper 
ating frequencies. 
As another example, many locating methods are designed 

only for intersystem use, i.e., they are designed to receive 
and analyze the SIDs associated with different cellular 
systems. Such locating processes are inherently limited to 
manipulating SID information, which yields a very broad 
indication of the location of a handset. Thus, there is also a 
need for a locating system that is not limited to processing 
SID information, such that the intrasystem handset location 
can be determined. 
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2 
SUMMARY OF THE INVENTION 

Accordingly, it is an advantage of the present invention 
that an improved method of operating a radiotelephone (RT) 
within a cellular telecommunication system (CTS) having a 
unique system identification (SID) is provided. 

Another advantage of the present invention is that an RT 
is provided that identifies its location within a CTS having 
a unique SD. 
A further advantage of the present invention is that a CTS 

is provided that identifies and processes the intrasystem 
location of an RT operating within the system. 

Another advantage of the present invention is that an 
improved RT and method of initiating the cordless operation 
of the RT within a dual-mode telecommunication system is 
provided. 
The above and other advantages of the present invention 

can be carried out in one form by a method of operating an 
RT within a CTS. The method involves receiving an intra 
system location identification signal at the RT and perform 
ing an intrasystem location dependent operation at the RT in 
response to the received intrasystem location identification 
signal. 
The above and other advantages of the present invention 

can also be carried out in another embodiment by an RT that 
includes a receiver for receiving an intrasystem location 
identification signal, a data storage element for storing one 
or more location identification codes, and a control circuit 
having a means for comparing the intrasystem location 
identification signal with the location identification codes. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete understanding of the present invention 
may be derived by referring to the detailed description and 
claims when considered in connection with the Figures, 
wherein like reference numbers refer to similar items 
throughout the Figures, and: 

FIG. 1 shows the operational environment for a radio 
telephone (RT) that functions in either a cellular mode or a 
cordless mode. 

FIG. 2 is a schematic layout of a cellular telecommuni 
cation system (CTS) that is partitioned into a plurality of 
Zones and a plurality of local regions. 

FIG. 3 shows a block diagram of an RT according to the 
present invention. 

FIG. 4 is a flow diagram of an authorization process that 
is performed by a CTS. 

FIG. 5 is a flow diagram of a signal reception process that 
is executed by an RT. 

FIG. 6 is a flow diagram of a zone location display process 
that is executed by an RT. 

FIG. 7 is a flow diagram of a cordless base acknowledge 
process that is executed by an RT. 

FIG. 8 is a flow diagram of several operating processes 
that are performed by CTS components. 

FIG. 9 is a flow diagram of a billing process that is 
performed by a billing computer. 

DETALED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

In the following description of the preferred embodiment, 
certain items may be operatively identical to other items. 
This description distinguishes such items from their coun 
terparts by the use of lower case alphabetic characters that 
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are appended to a common reference number. When an 
alphabetic character is omitted, the description refers to any 
one of such items and their counterparts individually or to all 
of them collectively. 

Referring to FIG. 1, the operational environment for a 
radiotelephone (RT) 102 according to the present invention 
is illustrated. In the preferred embodiment. RT 102 is 
configured to operate in both cellular and cordless modes. 
Depending upon the location of RT 102 within a cellular 
telecommunication system (CTS) 100, RT 102 functions in 
one of the two operational modes. 
CTS 100 has a unique system identification (SID) 

assigned to it. Although nothing prevents CTS 100 from 
taking part in intersystem location analysis processes, the 
following description focuses on intrasystem location analy 
sis within one CTS 100. Although only one mobile tele 
phone switching office (MTSO) 104 is shown in FIG. 1. CTS 
100 may include any number of MTSOs depending upon the 
size and configuration of CTS 100. MTSO 104 provides a 
transmission link between a public switched telecommuni 
cations network (PSTN) (not shown) and a plurality of land 
stations 106 located throughout CTS 100. Land stations 106 
have transmit?receive ranges generally defined by a corre 
sponding number of cells 108. MTSO 104 may include or be 
in data communication with a billing computer 110 that 
records and processes data regarding the use of RT 102. In 
addition, MTSO 104 may include or be in data communi 
cation with a programming unit 112 that is utilized to 
program elements within CTS 100 with various operating 
parameters. 

According to the preferred embodiment of the present 
invention, RT 102 is also configured to interact with a 
cordless base station 114. Cordless base station 114 also 
connects to the PSTN (not shown). As will be described in 
more detail below, cordless base station 114 has a transmit 
receive range substantially smaller than each of land stations 
106. Physically, cordless base station 114 is located within 
the operating boundary of CTS 100 to allow RT 102 to 
function as a dual-mode device. When RT 102 is operating 
near cordless base station 114, it functions in a cordless 
mode. Otherwise, it functions in a cellular mode. 
With continued reference to FIG. 1, the transmithreceive 

ranges associated with a dual-mode telecommunication sys 
tem are depicted. Within the operating range of CTS 100 is 
a cell boundary 116 corresponding to the transmithreceive 
range of land station 106c. Although only four cells 108 are 
depicted in FIG. 1, CTS 100 may include any number of 
cells. Within cell boundary 116 is a cordless boundary 118 
corresponding to the transmittreceive range of cordless base 
station 114. Cordless boundary 118 is substantially smaller 
than cell boundary 116, and typically encompasses an area 
approximately the size of a home or an office. Thus, when 
RT 102 is located within cordless boundary 118, it operates 
as a cordless telephone. Otherwise, when RT 102 is located 
outside of cordless boundary 118, it operates as a cellular 
telephone. 
The preferred embodiment of the present invention is 

directed to the determination of the location of RT 102 in 
terms of "zones” and "local regions." FIG. 2 is a schematic 
layout of a CTS showing a plurality of zones 204 and a 
plurality of local regions 206 overlaid upon a plurality of 
cells 202. For the sake of clarity, Zones 204 and local regions 
206 are shown as various combinations of cells 202. 
However, zones 204 and local regions 206 may follow 
different geographical lines. In addition, zones 204 and local 
regions 206 may or may not overlap or share common 
geographic areas. 

10 

15 

25 

3. 

35 

45 

50 

55 

65 

4 
Generally, land stations 106 transmit zone identification 

signals (ZNID signals) and local region identification signals 
(LRID signals) in addition to other conventional cellular 
signals throughout their corresponding cells 108 (see FIG. 
1). The ZNID and LRD signals may be characterized as 
intrasystem location identifying signals because they relate 
to specific zone and local region locations, respectively. 
within a single CTS, RT 102 receives the signals and 
compares them to zone identification codes (ZNID codes) 
and local region identification codes (LRID codes) stored in 
memory. RT 102 processes the signals and codes to deter 
mine its billing zone location and whether to attempt to 
contact cordless base station 114. 

As will be described in more detail below, the preferred 
embodiment utilizes zones 204 as a location indicator for RT 
102. According to one aspect of the present invention, Zones 
204 represent different billing rates for individual cellular 
subscribers. According to another aspect of the invention, 
local regions 206 are utilized by RT 102 to determine 
whether RT 102 is in the vicinity of an assigned cordless 
base station 114. For example, as shown in FIG. 1, if RT 102 
is located within a local region 120, it will attempt to 
establish communication with cordless base station 114. 

With reference now to FIG. 3. RT 102 is depicted in block 
diagram form. RT 102 is configured to perform a zone 
location display process (DISP process) 600 and a cordless 
base acknowledge process (ACK process) 700. Both of 
these processes are preferred aspects of the present 
invention, and will be described in more detail below. RT 
102 is compatible with standard cellular operating systems 
as described in EIA/TIA Standard 553. For clarity, standard 
cellular operating elements are not shown in FIG. 3. 
RT 102 includes a receiver 302 capable of receiving the 

ZNID and LRID signals. Preferably, receiver 302 is the same 
receiver used by RT 102 for standard control and voice 
communications. Receiver 302 is connected to a control 
circuit 304 that functions to control the various operations of 
RT 102. Control circuit 304 may be a conventional micro 
processor circuit well known in the cellular telephony art. 
Control circuit 304 is, among other things, a comparator 
circuit that compares the received ZNID and LRD signals 
with a number of ZNTD and LRID codes stored in a data 
storage element 306. According to the preferred 
embodiment, data storage element 306 may store up to eight 
ZNID codes and eight LRTD codes. Data storage element 
306 is also connected to control circuit 304. 
A display element 308 is also connected to control circuit 

304. Preferably, display element 308 is a common cellular 
telephone display panel that includes display features well 
known in the art. Display element 308 includes a first zone 
indicator (not shown) and a second Zone indicator (not 
shown), both of which are integral to display element 308. 
Although the preferred embodiment of RT 102 utilizes the 
first and second zone indicators as first and second billing 
rate indicators, respectively, the zone indicators need not be 
dedicated to displaying billing rate information. As such, the 
zone indicators may also convey additional information. 
Control circuit 304 causes either the first or second billing 
rate indicator to be displayed at display element 308, 
depending upon the billing zone location of RT 102. This 
feature is described below in connection with DISP process 
600. 
RT 102 also includes a transmitter 310 connected to 

control circuit 304. Transmitter 310 transmits an access 
message to cordless base station 114 when RT 102 is within 
the cordless operating range. This feature is described below 
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in connection with ACK process 700. Preferably, transmitter 
310 is the same transmitter used by RT 102 for other control 
and voice communications. Furthermore, transmitter 310 
and receiver 302 may be integrated into one transceiver 
assembly. 
With reference again to FIG. 1, the billing zone display 

and cordless base registration features of CTS 100 will be 
described. For the sake of clarity and simplicity, cells 108 
are shown divided into a first zone 120 and a second Zone 
122. For purposes of this description, first zone 120 corre 
sponds to a local billing rate zone and second zone 122 
corresponds to a premium billing rate zone. In addition, first 
zone 120 and second zone 122 also correspond to a first local 
region and a second local region, respectively. Although the 
actual configuration of Zones and local regions may vary 
(see FIG. 2). FIG. 1 depicts two zones overlapping two local 
regions. 
As a preliminary step, CTS 100 is geographically divided 

into the Zones and local regions. A system operator provides 
MTSO 104 or land stations 106 with the ZND and LRD 
signal values relating to the geographic location of the 
corresponding cells 108. These signal values will be trans 
mitted by land stations 106 throughout the corresponding 
cells 108. Programming unit 112 may be provided to com 
municate initial or updated ZND and LRID signal values to 
each land station 106. This MTSO or land station procedure 
is depicted in FIG. 8 as a setup process 802. Setup process 
802 includes a task 804 that receives and saves the ZNTD 
and LRID signal values at MTSO 104 or land stations 106. 
Following task804, setup process 802 exits. Of course, other 
preliminary MTSO or land station setup processes may be 
performed along with setup process 802, 

Programming unit 112 may also be provided for the 
programming of RT 102. Although FIG. 1 shows program 
ming unit 112 connected to MTSO 104, programming unit 
112 may alternatively be located at MTSO 104, land stations 
106, or some other location within CTS 100. According to 
one aspect of the present invention, programming unit 112 
is utilized to provide RT 102 with initial and updated ZNID 
and LRID codes. 
With reference now to FIG. 4, an authorization process 

400 is illustrated as a flow diagram. Authorization process 
400 is performed by RT 102 to store the ZNID and LRID 
codes into memory at data storage element 306. Authoriza 
tion process 400 first performs a task 402, which receives 
and saves the ZNTD codes. Following task 402, a task 404 
receives and saves the LRID codes. Tasks 402 and 404 may 
store up to eight ZNID codes and eight LRID codes, 
respectively, at RT 102. After task 404, authorization process 
400 exits. 

Authorization process 400 may be performed during the 
initial cellular registration process, or when the ZNID or 
LRID codes have been updated. Such updating may occur if 
a customer has changed his or her billing rate structure or if 
the billing zones within CTS 100 are changed. Depending 
upon the specific CTS, authorization process 400 may be 
performed remotely, i.e., RT 102 may be programmed 
without a system operator actually handling it. In addition to 
storing the ZNID and LRID codes, authorization process 
400 may also be utilized to store other operating parameters 
at RT 102. Furthermore, authorization process 400 may not 
always be necessary to store the ZNTD and LRID codes, i.e., 
RT 102 may be pre-programmed with initial ZNID or LRID 
codes 

Referring again to FIG. 1, each land station 106 periodi 
cally transmits an assigned ZND signal and an assigned 
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LRID signal throughout its corresponding cell 108. In CTS 
100 depicted in FIG. 1, land stations 106a and 106b will 
transmit one ZNID signal while land stations 106c and 106d 
will transmit a different ZND signal. Similarly, land stations 
106a and 106b will transmit a different LRID signal than 
land stations 106c and 106d. 

Preferably, CTS 100 and RT 102 are compatible with the 
operating requirements set forth in EIA/TIA Standard 553. 
According to the preferred embodiment, the ZNID and 
LRID signals are transmitted as part of an overhead local 
control message as described in EIA/TIA Standard 553. The 
overhead local control message contains a 16-bit local 
control field that is utilized by the present invention for the 
transmission of the ZNID and LRID signals. The local 
control field is encoded with the zone identity or local region 
identity associated with the geographic area that the trans 
mitting land station covers. Those familiar with cellular 
systems and technology will appreciate that transmitting the 
ZNID and LRD signals in this manner results in DISP 
process 600 and ACK process 700 (described below) being 
independent of the cellular operating frequencies. Thus, if 
the operating frequencies are altered, the ZNID and LRID 
signals may remain unchanged in the local control message. 

With reference again to FIG. 8, a local control transmis 
sion process 812 performed by land stations 106 is illus 
trated as a flow chart. Local control transmission process 
812 begins with a query task 814. Query task 814 determines 
whether it is time for land station 106 to transmit a ZNTD 
signal. If so, then a task 816 causes land station 106 to 
transmit a ZND signal before proceeding to a query task 
818. If query task 814 determines that it is not time to 
transmit a ZNTD signal, then task 816 is bypassed and query 
task 818 is initiated. Query task 818 determines whether it 
is time for land station 106 to transmit an LRID signal. If so, 
then a task 820 causes land station 106 to transmit an LRID 
signal. Following task 820, local control process 812 exits. 
If query task 818 determines that it is not time to transmit an 
LRID signal, then task 820 is bypassed and local control 
transmission process 812 exits. Although local control pro 
cess 812 is shown to exit, those skilled in this art will realize 
that it may be performed along with other control or com 
munication processes. In addition, the ZNID and LRID 
signals are each transmitted by land station 106 at a pre 
ferred rate between one transmission every few seconds to 
one transmission every minute to ensure that any authorized 
RT can receive the ZNID and LRID signals promptly. 

Referring now to FIGS.5 and 1, a signal reception process 
500 will be described. Preferably, signal reception process 
500 is performed by RT 102 at least while it is in the cellular 
mode. Signal reception process 500 may be performed while 
RT 102 is in cellular idle or while a call is in progress. 

Signal reception process 500 begins with a query task 
502. Query task 502 tests whether a ZNID signal was 
received at RT 102. If query task 502 determines that a 
ZNID signal was received, then a task 504 saves the ZNID 
signal in memory and proceeds to a query task 506. If query 
task 502 determines that a ZNTD signal was not received, 
then task 504 is bypassed and query task 506 is initiated. 
Query task 506 tests whether an LRID signal was received 
at RT 102. If so, then a task 508 saves the LRID signal in 
memory. If query task 506 determines that an LRID signal 
was not received, then task 508 is bypassed. Following task 
508, a query task 510 tests whether a SID signal was 
received at RT 102. If so, then a task 512 saves the SID 
signal into memory. If query task 510 determines that a SID 
signal was not received, then taskS12 is bypassed and signal 
reception process 500 exits. 
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Although signal reception process 500 is shown to exit 
after task 512, it may repeat as needed when signals are 
received to ensure that the ZNID. LRID, and SID signal 
values are frequently updated. Additionally, signal reception 
process 500 may be incorporated into another process that 
includes the reception of other control or communication 
messages. The ZNID and LRID signals stored at tasks 504 
and 508, respectively, are utilized by RT 102 in DISP 
process 600 and ACK process 700 (described below). 

FIG. 6 shows a flowchart of DISP process 600 performed 
by RT 102, and FIG. 7 shows a flowchart of ACK process 
700 performed by RT 102. DISP process 600 and ACK 
process 700 are both intrasystem location dependent 
operations, i.e., the intrasystem location of RT 102 deter 
mines the functional result of the processes. Preferably, 
DISP process 600 and ACK process 700 are performed by 
RT 102 at least while it is in the cellular mode. Like signal 
reception process 500, DISP process 600 and ACK process 
700 may be performed during cellular idle or while a call is 
in progress. Generally, DISP process 600 compares the 
ZNID signal received during signal reception process 500 to 
one or more ZNTD codes stored at RT 102, while ACK 
process 700 compares the LRID signal received during 
signal reception process 500 to one or more LRD codes 
stored at RT 102. 
According to one aspect of the present invention, DISP 

process 600 is utilized to display a billing rate indicator at 
RT 102 in response to the received ZNID signal. With 
specific reference to FIG. 6, DISP process 600 will be 
described in detail. As a preliminary step, a query task 601 
determines whether RT 102 is outside of the operating 
boundary of CTS 100. Query task 601 compares the SID 
stored at RT 102 in task S12 with the SD of CTS 100. If 
query task 601 determines that RT 102 is outside the 
boundary of CTS 100, then RT 102 is switched to roaming 
mode. While roaming, RT 102 may activate a "ROAM" 
display or other mode indicator. In addition, RT 102 may 
perform other operations related to roaming. After RT 102 is 
switched to roaming mode. DISP process 600 exits. If query 
task 601 determines that RT 102 is not roaming, then a task 
602 is prompted. 
Task 602 acquires the last ZNID signal that was stored at 

RT 102 in task 504. Following task602, a taskó04 initializes 
an internal ZNID code counter and exits to a query task 606. 
As described above, RT 102 may store up to eight ZNTD 
codes in data storage element 306. This gives the system 
operators flexibility when designating zones for individual 
subscribers. Query task 606 tests whether the current counter 
value exceeds the number of memorized ZNTD codes. If 
query task 606 determines that the current counter value 
does not exceed the number of memorized ZNID codes, then 
a query task 608 is initiated. 
Query task 608 compares the retrieved ZNID signal with 

the ZNID code corresponding to the current counter value. 
If the received ZNID signal does not match the current 
ZND code, then a task 610 increments the ZND code 
counter before query task 606 is reentered. As shown, tasks 
606, 608, and 610 create a processing loop that compares the 
ZNID signal with each of the ZND codes stored at RT 102. 
If query task 608 determines that the ZNID signal matches 
one of the stored ZNID codes, then a task 612 is prompted. 
If all of the stored ZNID codes have been analyzed without 
a match, then query task 606 will determine that the current 
counter value exceeds the number of ZNID codes stored in 
the memory. When this occurs, query task 606 prompts a 
task 614. 
Task 612 is prompted if query task608 determines that the 

received ZNID signal matches one of the stored ZNTD 
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codes. Task 612 causes a first zone indicator to be displayed 
at RT 102. Task 614 is prompted if the received ZNID signal 
does not match any of the stored ZNID codes. Task 614 
causes a second zone indicator to be displayed at RT 102. 

According to one aspect of the present invention, the first 
and second Zone indicators correspond to first and second 
Zones having local and premium billing rates, respectively. 
As such, task 612 causes "LOCAL" to be displayed at RT 
102 and task 614 causes “PREMIUM" to be displayed at RT 
102. Those skilled in the art will appreciate that the number 
of Zones and displayed indicators may vary according to 
specific system requirements. Furthermore, the intrasystem 
Zone location information may also be processed according 
to specific needs, and the present invention is not limited to 
billing zones and billing rate indication. 

After task 612 or task 614 causes the first zone indicator 
or second Zone indicator, respectively, to be displayed at RT 
102. DISP process 600 exits. Those skilled in the cellular 
telephony art will appreciate that DISP process 600 may exit 
into a cellular idle mode, or periodically repeat itself to 
update the current display. Additionally, DISP process 600 
may begin whenever RT 102 is powered up into the standby 
mode. Due to the inherent mobility of CTS handsets, DISP 
process 600 continually updates the intrasystem billing zone 
location status of RT 102, which informs the user and allows 
him or her to make calling decisions based upon current 
billing rate information. 

According to another aspect of the present invention. 
ACK process 700 is performed by RT 102 to determine 
whether it is to operate in cellular or cordless mode. If the 
received LRD signal matches one of the stored LRD codes. 
then RT102 attempts to establish a communication link with 
cordless base station 114. With specific reference to FIG.7. 
ACK process 700 will be described in detail. 

Tasks 701-710 are similar to tasks 601-610, respectively. 
However, ACK process 700 substitutes LRID signals and 
codes for ZNID signals and codes. Accordingly, the above 
description of tasks 601-610 also applies to tasks 701-710 
of ACK process 700. In particular, a query task 701 deter 
mines whether RT 102 is outside the operating boundary of 
CTS 100. If so, then RT 102 is switched into roaming mode 
and ACK process 700 exits. If RT 102 is not outside the 
boundary of CTS 100, then a task702 acquires the last LRID 
signal that was stored at RT 102 in task 508. A task 704 
initializes an internal LRD code counter and exits to a query 
task 706. Query task 706, a query task 708, and a task 710 
form a processing loop to determine whether the received 
LRID signal matches one of the stored LRID codes. If there 
is a match, then a task 712 is prompted. If all of the stored 
LRID codes have been analyzed without a match, then query 
task 706 causes ACK process 700 to exit. 

If ACK process 700 exits from query task 706, then RT 
102 may, for example, reenter task 702 after a predetermined 
amount of time to retrieve the current LRD signal, switch 
to cellular mode, or remain idle until a different LRID signal 
is received. In addition, even if query task 708 determines 
that the ARD signal matches one of the LRID codes, tasks 
701-710 may periodically repeat to monitor the current 
location of RT 102. 
As stated above, task 712 is initiated if the received LRID 

signal matches one of the stored LRID codes. Task 712 
initializes an internal timer at RT 102. Task 712 leads to a 
task 714, which causes RT 102 to transmit an access 
message to cordless base station 114. According to the 
preferred embodiment, the access message is transmitted on 
a cordless operating frequency. This frequency restriction 
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prevents interference between the cellular control and com 
munication channels and the cordless control and commu 
nication channels. 

Cordless base station 114 determines whether an access 
message was received at cordless base station 114. Due to 
the limited transmit/receive range of cordless base station 
114. an access message will only be detected if RT 102 is 
close to cordless base station 114. If no access message was 
received at cordless base station 114, then RT 102 may 
subsequently switch to cellular mode. If an access message 
was received at cordless base station 114, then cordless base 
station 114 transmits a response message to RT 102. The 
response message is also transmitted over a cordless oper 
ating frequency assigned to cordless base station 114. 

Following task 714, RT 102 performs a query task 716. 
Query task 716 tests whether a response message from 
cordless base station 114 was received at RT 102. If query 
task 716 determines that a response message was received, 
then ACK process 700 proceeds to a task 722, which 
switches RT 102 into cordless mode. Following task 722, 
ACK process 700 exits. 

If query task 716 determines that no response message 
was received from cordless base station 114, then a query 
task 718 tests whether the internal timer has expired. If 
query task 718 finds that the internal timer has not expired, 
then task 718 is reentered. Thus, task 718 repeats itself until 
the internal timer has elapsed, but nothing prevents RT102 
from performing other processes while waiting at task 718. 
The internal timer is utilized so that RT 102 will retransmit 
the access message approximately every four minutes. This 
feature conserves operating channel usage and reduces the 
possibility of interference. With brief reference again to FIG. 
1, an RT located outside of cordless boundary 118 will only 
transmit the access message about once every four minutes. 
However, an RT within cordless boundary 118 is likely to 
receive a response message within the allotted time. 

If task 718 determines that the internal timer has expired, 
then a query task 720 tests whether the current LRID signal 
still matches one of the stored LRID codes. If not, then RT 
102 is no longer within the local region encompassing 
cordless base station 114. and ACK process 700 exits at 
query task 720. Of course, ACK process 700 may be 
reentered at task 701 or RT 102 may switch to cellular idle 
mode if ACK process 700 exits at query task 720. If query 
task 720 determines that the current LRD signal matches 
one of the LRD codes, then task 712 is reentered. 

According to another aspect of the present invention. 
ZNID process 600 and ACK process 700 may be performed 
at RT 102 simultaneously and with other conventional 
operating processes. With the two processes combined, RT 
102 can be operated in a preferred manner that includes 
intrasystem billing Zone display and dual-mode operation. 
With reference again to FIG. 8, a call management 

process 822 for a single callis illustrated as a flow chart. Call 
management process 822 is performed by MTSO 104 to 
manage a call with RT 102 when RT 102 is used in cellular 
mode. MTSO 104 assumes a standard cellular idle mode 824 
while waiting for a call setup at RT 102. Furthermore, call 
management process 822 utilizes conventional cellular oper 
ating processes for data transmission. 

Call management process 822 begins with a query task 
826 that determines whether a call setup process is under 
way for RT 102. If query task 826 detects a call setup, then 
a task 828 is initiated. Otherwise, RT 102 returns to cellular 
idle mode 824. Thus, task 828 is not performed until a call 
setup is detected. 
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10 
Task828 initializes a call record at MTSO 104 in response 

to a call setup. The call record may include system data such 
as the mobile identification number (MIN) assigned to RT 
102, the SID of CTS 100, the MTSO identification, a time 
stamp, and the cell identification. Following task 828, a 
query task 830 tests whether the call has been terminated. If 
the call has been terminated, then a task 832 is initiated. If 
query task 830 determines that the call is still in progress. 
then query task 830 is repeated until the call is terminated. 

Task 832 completes the call record that was initialized at 
task 828. Task 832 may record data such as a final time 
stamp. After task 832, a task 834 eventually sends the call 
record to billing computer 110. As described briefly above. 
MTSO 104 may include or be in data communication with 
billing computer 110, which records and processes calling 
data. The ellipses before task 834 indicate that task 834 may 
occur at a later time, i.e., after many individual call records 
have been completed. In addition, task 834 may send 
combined call records associated with many different users 
of CTS 100. Following task 834, call management process 
822 exits. Those skilled in the art will realize that call 
management process 822, local control transmission process 
812, and setup process 802 may occur along with other 
conventional operating processes at MTSO 104 or land 
stations 106. In addition, call management process 822 may 
be simultaneously performed to handle any number of 
simultaneous calls with any number of RTs. 

With reference now to FIG. 9, a billing process 900 
performed by billing computer 110 is depicted as a flow 
diagram. Billing process 900 begins with a task 902 that 
obtains a call record generated by call management process 
822. As discussed above, task 834 periodically sends call 
records to billing computer 110. After task 902 obtains the 
call record, a task 904 is initiated. 

Task 904 translates the MTSO identity and the cell 
identity (obtained during call management process 822) into 
a zone identity. The combination of the MTSO identity and 
the cell identity provides a unique zone identity correspond 
ing to billing zones within CTS 100. Following task 904, a 
task 906 is prompted. 

Task 906 obtains the billing rate structure associated with 
the unique zone identity determined in task 904. Thus, 
system operators can establish and alter the billing rate 
structures on a zone-by-zone basis. After task906, a taskg08 
calculates the charges for the call described by the call 
record. During task 908, billing computer 110 utilizes the 
call record information and the billing rate structure to 
calculate the call charges. Following task 908, a task 910 is 
eventually initiated. However, nothing prevents tasks 902, 
904,906, and 908 from being repeated (not shown) for other 
individual call records. 

Task 910 causes billing computer 110 to print out a billing 
statement that summarizes call activity for each individual 
user of CTS 100. In addition to the various call charges, task 
910 may also include data obtained during call management 
process 822 such as the MIN, the time stamps, or the cell 
identification. As described above in relation to task 834, the 
ellipses before task 910 indicate that task 910 may occur at 
a later time, i.e., after many individual call records have been 
completed. In addition, task 910 may operate on multiple 
call records for a single subscriber and may occur in 
combination with other conventional billing processes well 
known in the art. Following task 910, billing process 900 
exits. 

In summary, the present invention provides an improved 
method of operating an RT within a CTS having a unique 
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SID. In addition, an RT is provided that identifies its location 
within a CTS having a unique SID. The present invention 
also provides a CTS that identifies and processes the intra 
system location of an RT operating within the system. 

Furthermore, an improved RT and method of initiating the 
cordless operation of the RT within a dual-mode telecom 
munication system is provided. 
The above description is of a preferred embodiment of the 

present invention, and the invention is not limited to the 
specific embodiment described and illustrated. For example, 
although the Figures and the above description have been 
directed towards an embodiment having only one RT, those 
skilled in the art will appreciate that a useful telecommuni 
cations system must support many RTs corresponding to a 
number of users. As such, there may be a multitude of 
cordless base stations located within a single cell boundary, 
As another example, the zones and local regions may be 
variably assigned, resulting in a vast amount of overlapping 
zone and local region patterns. Furthermore, many other 
variations and modifications will be evident to those skilled 
in this art, and such variations and modifications are 
intended to be included within the spirit and scope of the 
invention, as expressed in the following claims. 
What is claimed is: 
1. A method of operating a radiotelephone (RT) within a 

cellular telecommunication system (CTS) having a unique 
system identification (SID). a plurality of land stations 
configured to communicate with said RT, a plurality of cells 
defining the transmit?receive range of said land stations, a 
plurality of local regions defined by the area associated with 
one or more of said cells, and a cordless base station 
configured to communicate with said RT, said method 
comprising the steps of: 

receiving an intrasystem local region identification signal 
at said RT, said intrasystem local region identification 
signal being transmitted by one of said land stations; 

comparing said received intrasystem local region identi 
fication signal with one or more local region identifi 
cation codes at said RT, and 

initiating communication between said RT and said cord 
less base station in response to said comparing step 
when said received intrasystem local region identifica 
tion signal matches one of said local region identifica 
tion codes. 

2. A method according to claim 1, wherein said comparing 
step occurs before said initiating step. 

3. A method according to claim 1, wherein said CTS is 
compatible with EIA/TLA Standard 553, and wherein said 
intrasystem local region identification signal is part of a 
local control message. 

4. A method according to claim 1, wherein said CTS 
additionally includes a plurality of zones defined by the area 
associated with one or more of said cells, said Zones 
differing from said local regions, and said method further 
comprises the steps of: 

receiving a zone identification signal transmitted by one 
of said land stations; 

comparing said received zone identification signal with 
one or more zone identification codes at said RT, and 

displaying either a first zone indicator or a second Zone 
indicator at said RT in response to said comparing step. 
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5. A method according to claim 4, further comprising the 

step of storing said one or more zone identification codes at 
said RT, said storing step occurring before said zone iden 
tification signal receiving step. 

6. A method according to claim 1, wherein said initiating 
step comprises transmitting an access message from said RT 
to said cordless base station. 

7. A method according to claim 6, wherein said transmit 
ting step is periodically repeated until said RT receives a 
response from said cordless base station. 

8. A method according to claim 1, further comprising the 
step of storing said one or more local region identification 
codes at said RT, said storing step occurring before said 
receiving step. 

9. A radiotelephone (RT) for operation within a cellular 
telecommunication system (CTS) having a unique system 
identification (SID), a plurality of land stations configured to 
communicate with said RT, a plurality of cells defining the 
transmitreceive range of said land stations, a plurality of 
local regions defined by the area associated with one or more 
of said cells, and a cordless base station configured to 
communicate with said R.T. said RT comprising: 

a receiver for receiving an intrasystem local region iden 
tification signal. said intrasystem local region identifi 
cation signal being transmitted by one of said land 
stations; 

a data storage element for storing one or more local region 
identification codes; and 

a control circuit having means for comparing said 
received intrasystem local region identification signal 
with said one or more local region identification codes, 
said control circuit being connected to said receiver and 
to said data storage element; and 

a transmitter for initiating communication between said 
RT and said cordless base station in response to said 
control circuit when said received intrasystem local 
region identification signal matches one of said local 
region identification codes. 

10. An RT according to claim 9, wherein: 
said CTS additionally includes a plurality of zones 

defined by the area associated with one or more of said 
cells, said zones differing from said local regions; 

said receiver additionally receives a zone identification 
signal transmitted by one of said land stations; 

said data storage element additionally stores one or more 
Zone identification codes; 

said control circuit additionally compares said received 
zone identification signal with said one or more zone 
identification codes; and 

said RT further comprises: 
a display element connected to said control circuit; 
a first zone indicator integral to said display element; 

and 
a second Zone indicator integral to said display ele 

ment, 
wherein said control circuit causes either said first Zone 

indicator to be displayed at said display element 
when said RT is operated in a first zone or said 
second Zone indicator to be displayed at said display 
element when said RT is operated in a second zone. 

: sk sk 
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