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(57) ABSTRACT 

The invention provides a radio communication system 
searching method for a portable telephone terminal for 
selecting, When a plurality of radio communication systems 
having different carrier frequencies are present in a same 
area, a suitable one of the radio communication systems. The 
searching method is improved in that radio communication 
systems can be searched in order beginning With a radio 
communication system Which is the most advantageous to 
the user to eliminate the problems of a disorder of company 
types of radio communication systems and system selection 
involved in adjacent systems of a same company type. After 
preferential order numbers of a plurality of radio commu 
nication systems are registered into the portable telephone 
terminal, a home radio communication system of a prede 
termined frequency With Which the portable telephone ter 
minal is under contract is ?rst searched, and then, When the 
home radio communication system has not been searched 
out successfully, the remaining radio communication sys 
tems are successively searched in accordance With the 
preferential order numbers registered in advance in the 
portable telephone terminal. 
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RADIO COMMUNICATION SYSTEM SEARCHING 
METHOD 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to a radio communication 
system searching method for a portable telephone terminal 
for selecting, When a plurality of radio communication 
systems having different carrier frequencies are present in a 
same area, a suitable one of the radio communication 

systems. 

[0002] As radio communication systems for portable tele 
phone terminals (including mobile telephone terminals) of 
the AMPS (Advanced Mobile Phone System) system 
adopted in North America, Australia and so forth, normally 
tWo different types of radio communication systems having 
different carrier frequencies are used in a same area so that 
various services by the tWo systems are available in the area. 
The tWo types of radio communication systems are generally 
classi?ed from each other and managed depending upon 
Whether the enterprise Which makes the body of manage 
ment is a radio company or a main line company. In the 
folloWing description, a radio communication system man 
aged by a radio company Will be hereinafter referred to as a 
radio company system, and a radio communication system 
managed by a main line company Will be hereinafter 
referred to as a main line company system. 

[0003] The tWo types of systems Will be described in detail 
beloW With reference to FIG. 6. In FIG. 6. a radio company 
system is arranged in each of areas de?ned by broken lines 
While a main line company system is arranged in each of 
areas de?ned by solid lines. In particular, a radio company 
system managed by a company Ais arranged in an area 101; 
a main line company system managed by another company 
B is arranged in another area 102 Which is a substantially 
same area as the area 101; another radio company system 
managed by the company A is arranged in a further area 103 
Which is different and spaced aWay from the area 101; 
another main line company system managed by a further 
company C is arranged in a still further area 104 Which is a 
substantially same area as the area 103; a further radio 
company system managed by a still further company D is 
arranged in a yet further area 105 Which is different and 
spaced aWay from the areas 101 and 103; and a further main 
line company system managed by a yet further company E 
is arranged in a yet further area 106 Which is a substantially 
same area as the area 105. 

[0004] When the systems are managed in such a manner as 
seen from FIG. 6, if a particular user of a portable telephone 
terminal concludes a contract With the radio company sys 
tem managed by the company A in the area 101, then the 
radio company system arranged in the area 101 makes a 
home system to the portable telephone terminal user. While 
the main line company system arranged in the substantially 
same area 102 and managed by the company B is present in 
the area 101, since the main line company system of the 
company B is a system outside the contract to the user Who 
is under contract With the radio company system of the 
company A, naturally the charge for using of the main line 
company system is rather high. 

[0005] By the Way, When the user Which is under contract 
With the radio company system of the company Ain the area 
101 moves from Within the area 101 to any one of the other 
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areas 103 to 106, any one of the systems there is a system 
outside the contract to the user. HoWever, it is supposed that, 
as seen from FIG. 6, there may possibly be the same 
company as the particular company Which manages the 
radio company system With Which the user is under contract 
such as, for example, the company A Which manages the 
radio company system in the area 103, or an affiliated 
company of the particular company such as, for example, the 
company D Which manages the radio company system in the 
area 105. 

[0006] While the system Which is managed by such com 
pany is not the home system to the user, the user can use the 
system at a rather loW charge than the charge in ordinary 
roaming (to access a system other than the system With 
Which the user is under contract, that is, a main line company 
system When the user is under contract With a radio company 
system, but a radio company system When the user is under 
contract With a main line company system). Also the charge 
system for users under contract With a main line company 
system is substantially similar to that for the user of the radio 
company system described above. 

[0007] Accordingly, Where the management areas of the 
systems are constructed as seen in FIG. 6, a portable 
telephone terminal of a user under contract With a radio 
company system is only required to have a function of 
preferentially searching a radio company system or of 
searching only a radio company system While a telephone 
terminal of another user under contract With a main line 
company system is only required to have a function of 
preferentially searching a main line company system or of 
searching only a main line company system. 

[0008] In short, since the management area con?guration 
of the systems is systematic as seen from FIG. 6, a portable 
telephone terminal is only required so that the function of 
preferentially searching a radio communication system With 
Which the user is under contract or of searching only such 
radio communication system can be set by operation of the 
user itself (for example, by operation of keys). More spe 
ci?cally, if setting for preferentially searching a radio com 
munication system With Which the user is under contract is 
performed once, then a system favorable to the user can 
alWays be selected Without modifying the setting once more. 

[0009] In recent years, hoWever, as the demand for por 
table telephones increases, the utiliZation areas of radio 
communication systems expand and also the number of 
radio communication systems goes on increasing. Also an 
excessive competition among radio communication systems 
is increasing. 

[0010] Also due to an in?uence of such expansion and 
increase of and excessive competition among radio commu 
nication systems, the classi?cation of radio communication 
systems betWeen a radio company system and a main line 
company system is disordered, and such a form (refer to 
FIG. 7 Which Will be hereinafter described) that a same 
enterprise manages, in an area, a radio communication 
system of the same carrier frequency as that of the radio 
company system described above but manages, in another 
area, another radio communication system of the same 
carrier frequency as that of the main line company system 
described above occurs. The function of searching a radio 
communication system provided for conventional telephone 
terminals cannot cope With the situation. 
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[0011] Therefore, it is desired that, While a user itself 
understands the arrangement of radio communication sys 
tems, it can make use of a function of selecting a portable 
telephone terminal to set and modify criteria for a search in 
accordance With a position Wherein the portable telephone 
terminal is used. 

[0012] Further, if radio communication systems of the 
same company type are employed in adjacent areas, then 
three or more radio communication systems may be present 
as a result of overlapping of such systems in a region in 
Which only tWo radio communication systems have been 
present till then. 

[0013] In such a situation just described, since a portable 
telephone terminal of the AMPS speci?cation preferentially 
searches and accesses a radio communication system Which 
is highest in intensity in radio Waves (electric ?eld), depend 
ing upon the condition of radio Waves, the user may not 
possibly access a radio communication system best to the 
user (in short, a radio communication system Which is the 
most advantageous to the user in terms of the charge for 
using). In the Worst case, even if the user is in the area under 
contract (at home), it cannot access even the home system. 

[0014] For eXample, the situation Wherein radio commu 
nication systems of the same company type are present in 
adjacent areas and a same enterprise manages radio com 
munication systems of different company types and the 
situation Wherein a user cannot access its home system While 
it is in an area of the home system Will be described in more 
detail With reference to FIG. 7. It is to be noted that, also in 
FIG. 7, any region de?ned by a broken line is an area in 
Which a radio company system is incorporated, and any 
region de?ned by a solid line is an area in Which a main line 
company system is incorporated. 

[0015] Referring to FIG. 7, a radio company system 
managed by a company F is arranged in an area 201; another 
radio company system managed by another company G is 
arranged in another area 202 adjacent the area 201; a further 
radio company system managed by a further company H is 
arranged in a further area 203 adjacent the area 202; a still 
further radio company system managed by a still further 
company I is arranged in a still further area 204 adjacent the 
areas 202 and 203; a main line company system managed by 
the company I is arranged in a yet further area 205 Which is 
substantially same as the area 201; another main line com 
pany system managed by the company F is arranged in a yet 
further area 206 Which is substantially same as the area 202; 
and a further main line company system managed by a yet 
further company J is arranged in a yet further area 207 Which 
almost overlaps With the area 203. 

[0016] It is assumed that, Where the systems are managed 
as seen in FIG. 7, a user of a portable telephone terminal 
Who is, for example, under contract With the radio company 
system managed by the company F in the region 201 
accesses at a position P substantially on the boundary 
betWeen the areas 201 and 202 shoWn in FIG. 7. In this 
instance, at the position P, not only the radio company 
system managed by the company F but also the radio 
company system managed by the company G (area 202) and 
the main line company system managed by the company I 
(area 205) are present in an overlapping relationship. Here, 
it naturally is the best choice, in short, the most advanta 
geous in terms of the charge for using, to the user Whose 
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home system is the radio communication system of the area 
201 to search and access the radio communication system of 
the area 201 Which is the home system of the user. 

[0017] HoWever, since a portable telephone terminal of the 
AMPS speci?cation preferentially searches and accesses 
that radio communication system Which is highest in inten 
sity of radio Waves as described above, even if the radio 
communication system of the company type With Which the 
user is under contract (in this instance, the radio company 
system) is preferentially searched, radio Waves of the radio 
company system managed by the company G in the area 202 
may possibly be more Intense, depending upon the condition 
of radio Waves, than radio Waves of the radio company 
system managed by the company F in the area 201 Which is 
the home system of the user so that, While the user is in the 
area 201 in Which the home system of it is arranged, it may 
search and access the radio company system managed by the 
company G Which is not the home system of the user. 

[0018] Recently, also a radio communication system With 
Which, even When this is a roam system (a radio commu 
nication system of a different company type from that 
(carrier frequency) of the radio communication system With 
Which the user is under contract), a service is available at a 
loW charge similar to that of the home system has been 
provided as a result of the intensi?cation of the competition 
for acquisition of users, and repletion of a radio communi 
cation system searching function on the portable telephone 
terminal side is demanded earnestly. 

SUMMARY OF THE INVENTION 

[0019] It is an object of the present invention to provide a 
radio communication system searching method by Which 
radio communication systems can be searched in order 
beginning With a radio communication system Which is the 
most advantageous to the user to eliminate the problems of 
disorder of company types of radio communication systems 
and system selection involved in adjacent systems of a same 
company type and enhance the economy. 

[0020] It is another object of the present invention to 
provide a radio communication system searching method 
Wherein the time required to search a radio communication 
system advantageous to a portable telephone terminal is 
minimiZed. 

[0021] It is a further object of the present invention to 
provide a radio communication system searching method 
Wherein preferential order numbers for optimum selection 
can be set arbitrarily to a portable telephone terminal in 
accordance With a demand of the user or an area in Which the 

portable telephone terminal is used so that the portable 
telephone terminal can cope readily With such a case 
Wherein the user of the portable telephone terminal moves 
over a Wide range. 

[0022] In order to attain the objects described above, 
according to an aspect of the present invention, there is 
provided a radio communication system searching method 
for a portable telephone terminal for selecting, When a 
plurality of radio communication systems having different 
carrier frequencies are present in an overlapping relationship 
in a same area, one of the radio communication systems, the 
portable telephone terminal including searching means for 
searching the radio communication systems and preferential 
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order registration means for registering preferential order 
numbers of the radio communication systems in advance 
into the portable telephone terminal, the searching method 
comprising the steps of searching, by the searching means, 
a home radio communication system of a predetermined 
carrier frequency With Which the portable telephone terminal 
is under contract, and successively searching, When the 
home radio communication system has not been searched 
out, by the searching means, the remaining radio commu 
nication systems in accordance With the preferential order 
numbers registered in advance in the portable telephone 
terminal by the preferential order registration means. 

[0023] At the step of successively searching the radio 
communication systems in accordance With the preferential 
order numbers by the searching means, that one of the radio 
communication systems Which has a different carrier fre 
quency from the predetermined carrier frequency of the 
home radio communication system may be searched pref 
erentially. Or, When the successive searching of the radio 
communication systems in accordance With the preferential 
order numbers by the searching means fails to search out a 
relevant radio communication system, that one of the radio 
communication systems Which has the same carrier fre 
quency as the predetermined carrier frequency of the home 
radio communication system may be searched preferentially 
by the searching means. 

[0024] The preferential order numbers may be determined 
in accordance With the charge for using of circuits Which is 
advantageous to the portable telephone terminal. 

[0025] The preferential order registration means may be 
provided on a body of the portable telephone terminal. In 
this instance, an operation of registering each of the pref 
erential order numbers by the preferential order registration 
means is performed by operating keys provided on the 
portable telephone terminal to input an ID number and a 
preferential order number of a radio communication system 
to be registered. Further, the preferential order registration 
means may include storage means for storing an ID number 
of a radio communication system inputted by such register 
ing operation in accordance With a preferential order number 
inputted subsequently to the ID number. 

[0026] According to another aspect of the present inven 
tion, there is provided a radio communication system 
searching method for a portable telephone terminal for 
selecting, When a plurality of radio communication systems 
having different carrier frequencies are present in an over 
lapping relationship and some of the radio communication 
systems having a same carrier frequency are managed in 
adjacent areas by different management system companies, 
one of the radio communication systems, the portable tele 
phone terminal including searching means for searching the 
radio communication systems and preferential order regis 
tration means for registering preferential order numbers of 
the radio communication systems in advance into the por 
table telephone terminal, the searching method comprising 
the steps of searching, by the searching means, a home radio 
communication system of a predetermined carrier frequency 
in a predetermined area With Which the portable telephone 
terminal is under contract, and successively searching, When 
the home radio communication system has not been 
searched out, by the searching means, the remaining radio 
communication systems in accordance With the preferential 
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order numbers registered in advance in the portable tele 
phone terminal by the preferential order registration means. 
At the step of successively searching the radio communica 
tion systems in accordance With the preferential order num 
bers by the searching means, that one of the radio commu 
nication systems Which has a different carrier frequency 
from the predetermined carrier frequency of the home radio 
communication system may be searched preferentially. Or, 
When the successive searching of the radio communication 
systems in accordance With the preferential order numbers 
by the searching means fails to search out a relevant radio 
communication system, that one of the radio communication 
systems Which has the same carrier frequency as the prede 
termined carrier frequency of the home radio communica 
tion system may be searched preferentially by the searching 
means. 

[0027] The preferential order numbers may be determined 
in accordance With the charge for using of circuits Which is 
advantageous to the portable telephone terminal. 

[0028] The preferential order registration means may be 
provided on a body of the portable telephone terminal. In 
this instance, an operation of registering each of the pref 
erential order numbers by the preferential order registration 
means is performed by operating keys provided on the 
portable telephone terminal to input an ID number and a 
preferential order number of a radio communication system 
to be registered. Further, the preferential order registration 
means may include storage means for storing an ID number 
of a radio communication system inputted by such register 
ing operation in accordance With a preferential order number 
inputted subsequently to the ID number. 

[0029] With the radio communication system searching 
method, after the preferential order numbers of the radio 
communication systems are registered in advance into the 
portable telephone terminal, the home radio communication 
system to the portable telephone terminal is searched ?rst, 
and then, When the home radio communication system has 
not been searched out successfully, the remaining radio 
communication systems are successively searched in accor 
dance With the preferential order numbers registered in 
advance in the portable telephone terminal. Consequently, 
the radio communication system searching method is advan 
tageous in that the radio communication systems can be 
searched successively in order beginning With that one of the 
radio communication systems Which is the most advanta 
geous to the user of the portable telephone terminal and the 
problems of a disorder of company types of the radio 
communication systems and system selection involved in an 
adjacent arrangement of systems of a same company type 
can be eliminated, and besides, the searching system is very 
superior in economy. 

[0030] Further, Where, at the step of successively search 
ing the radio communication systems in accordance With the 
preferential order numbers, that one of the radio communi 
cation systems Which has a different carrier frequency from 
the predetermined carrier frequency of the home radio 
communication system is searched preferentially, there is an 
advantage in that the time required to search out a radio 
communication system advantageous to the portable tele 
phone terminal is reduced remarkably. Similarly, When the 
successive searching of the radio communication systems in 
accordance With the preferential order numbers fails to 
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search out a relevant radio communication system, Where 
that one of the radio communication systems Which has the 
same carrier frequency as the predetermined carrier fre 
quency of the home radio communication system is searched 
preferentially, similarly the time required to search out a 
radio communication system advantageous to the portable 
telephone terminal can be reduced remarkably. 

[0031] Further, Where the preferential order numbers are 
determined in accordance With the charge for using of 
circuits Which is advantageous to the portable telephone 
terminal, the radio communication systems are successively 
searched beginning With that one of them Which is advan 
tageous in terms of the charge, and accordingly, the eco 
nomical advantage is very high. 

[0032] Furthermore, since the keys provided on the por 
table telephone terminal can be operated to input an ID 
number and a preferential order number of a radio commu 
nication system to be registered and the ID number of the 
radio communication system can be stored into the storage 
means of the preferential order registration means provided 
on the body of the portable telephone terminal in accordance 
With the preferential order number of it inputted subse 
quently to the ID number, optimum preferential order num 
bers can be registered arbitrarily into the portable telephone 
terminal in accordance With a requirement of the user and/or 
an area in Which the portable telephone terminal is used. 
Consequently, the radio communication system searching 
method can cope readily With a case Wherein the user of the 
portable telephone terminal moves over a Wide range. 

[0033] Further objects, features and advantages of the 
present invention Will become apparent from the folloWing 
detailed description When read in conjunction With the 
accompanying draWings in Which like parts or elements are 
denoted by like reference characters. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0034] FIG. 1 is a How chart illustrating different steps of 
operations of a radio communication system searching 
method according to the present invention: 

[0035] FIG. 2 is a How chart illustrating the radio com 
munication system searching method of the present inven 
tion in more detail; 

[0036] FIG. 3 is a perspective vieW shoWing an appear 
ance of a portable telephone terminal to Which the radio 
communication system searching method of the present 
invention is applied; 

[0037] FIG. 4 is a block diagram shoWing a general 
construction of the portable telephone terminal shoWn in 
FIG. 3; 

[0038] FIG. 5 is a block diagram functionally shoWing a 
construction for a searching function and a registering 
function of the portable telephone terminal shoWn in FIG. 3; 

[0039] FIG. 6 is a diagram shoWing an eXample of 
arrangement of management areas of radio communication 
systems: and 

[0040] FIG. 7 is a similar vieW but shoWing another 
eXample of arrangement of management areas of radio 
communication systems. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0041] While a preferred embodiment of the present 
invention is described beloW, the radio communication sys 
tem searching method of the present embodiment is applied 
to a case Wherein, When radio communication systems of 
tWo different company types (a radio company system and 
a main line company system) having different carrier fre 
quencies are present In an overlapping relationship and 
some of the radio communication systems (the radio com 
pany system and the main line company system) having a 
same carrier frequency are managed in adjacent areas by 
different management type companies and besides some of 
the radio communication systems of different company 
types are managed by a same enterprise similarly as in the 
arrangement of management areas of radio communication 
systems shoWn in FIG. 7, one of the radio communication 
systems is selected by a portable telephone terminal. 

[0042] Before the radio communication system searching 
method of the present embodiment is described in detail, 
names of various systems in the present embodiment, cri 
teria for determination of a preferential order in the present 
embodiment and a system of charges for using (charges for 
using of circuits) Will be described beloW. 

[0043] The present embodiment involves radio communi 
cation systems of tWo company types including a radio 
company system and a main line company system having 
different carrier frequencies as described above. and the type 
(predetermined carrier frequency) of a system With Which a 
portable telephone terminal is under contract Will be here 
inafter referred to as home type While the type of any other 
system than the system With Which the portable telephone 
terminal is under contract Will be hereinafter referred to as 
roam type. In short. to a portable telephone terminal under 
contract With a radio company system, the radio company 
system is a home type system While a main line company 
system is a roam type system. It is assumed here that, in the 
present embodiment, a radio company system is the home 
type system of the portable telephone. 

[0044] Further, While a portable telephone terminal nor 
mally concludes a contract With regard to an area (for 
eXample, the area 201 in FIG. 7) together With a type 
(predetermined carrier frequency) of a radio communication 
system, the radio communication system of the home type in 
the contact area Will be hereinafter referred to as home 
type/home or home system (home radio communication 
system), and a radio communication system of the roam type 
in the contract area Will be hereinafter referred to as roam 
type/home. Further, a home type in any other area than the 
contract area Will be hereinafter referred to as home type/ 
roam, and a roam type in any other area than the contract 
area Will be hereinafter referred to as roam type/roam. 

[0045] MeanWhile, in the present embodiment, by regis 
tering radio communication systems into tWo groups of a 
?rst system group and a second system group Which are 
classi?ed in accordance With the criteria described beloW, 
the radio communication systems are determined to and 
classi?ed into to tWo preferential order numbers of the ?rst 
system group Which is high in preferential order and the 
second system group Which is high in preferential order neXt 
to the ?rst system group. In particular, the criterion for 
determination of registration into the ?rst system group is 
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that the radio communication system is not the home system 
but a system from Which a communication service is avail 
able With the same charge for using of circuits as the home 
system due to, for example, cooperation betWeen the man 
agement companies of the systems, and the criterion for 
determination of registration into the second system group is 
that the system is a system (in most cases, a roam type/roam 
system) from Which a communication service is available at 
a second loWest charge for using of circuits neXt to the home 
system due to, for eXample. cooperation betWeen the man 
agement companies of the systems similarly to the ?rst 
system group. 

[0046] As regards a system of charges (high or loW in 
charge) for using of circuits, Where the system names 
mentioned above are used, conventionally the relationship 
of home system<home type/roam system<roam type/home 
system or roam type/roam system stands. HoWever, Where 
such preferential order numbers as described above, that is, 
the ?rst system group and the second system group, are 
introduced, in the present embodiment, the relationship of 
home system<?rst system group<second system group or 
home type/roam system<roam type/home system or roam 
type/roam system stands. In the present embodiment, 
searching for a radio communication system is performed in 
accordance With the order hereinafter described so that the 
best system (system most advantageous to the user in terms 
of the charge for using of circuits) can be selected prefer 
entially irrespective of operation of the user. 

[0047] Subsequently, the construction of the portable tele 
phone terminal used in the present embodiment Will be 
described With reference to FIGS. 3 to 5. 

[0048] Referring ?rst to FIG. 3, there is shoWn an appear 
ance of the portable telephone terminal. The portable tele 
phone terminal is generally denoted at 1 and has a keyboard 
section 2 on Which a ten key set 2a including a “#” key and 
an “*” key for inputting various information and a function 
key set 2b including a mode change-over key and a store key 
for being operated for registration of a system ID Which Will 
be hereinafter described are provided. The portable tele 
phone terminal 1 further has an antenna 3. a loudspeaker 
(receiver) 4, a microphone 5, and a display 6 for displaying 
information of operation of the keyboard section 2 and so 
forth thereon. 

[0049] Referring noW to FIG. 4, there is shoWn a general 
construction of the portable telephone terminal 1 shoWn in 
FIG. 3. The portable telephone terminal 1 includes a trans 
mitter/receiver 7 connected to the antenna 3 for transmitting 
and receiving radio Waves of a radio communication system. 
The transmitter/receiver 7 functions as means for searching 
a radio communication system in response to an instruction 
from a ?rst microcomputer Which Will be hereinafter 
described. The portable telephone terminal 1 further 
includes a base band circuit 8 for demodulating and output 
ting a sound signal received by the transmitter/receiver 7 
during a call to the loudspeaker 4 and for modulating a 
sound signal received from the microphone 5 to transmit the 
same from the transmitter/receiver 7. 

[0050] The portable telephone terminal 1 further includes 
a ?rst microcomputer 9 for controlling principal functions 
(communication sequences and various user functions) of 
the portable telephone terminal 1, and a second microcom 
puter 10 interposed betWeen the ?rst microcomputer 9 and 
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the keyboard section 2 and display 6 for controlling man 
machine interface functions (supervision of the keys and 
display control) of the portable telephone terminal 1. 

[0051] The portable telephone terminal 1 further includes 
a ROM (read only memory) 11 in Which various processing 
programs (including a processing program necessary to 
execute the searching method in the present embodiment) 
for the communication sequences, the user functions and so 
forth are stored in advance, a RAM (random access 
memory) 12 serving as a Working area for operation of the 
?rst microcomputer 9, and an EEPROM (electrically eras 
able programmable read only memory) 13 serving as storage 
means in Which dial numbers Which are used comparatively 
frequently, a system ID number (Which may be hereinafter 
referred to as SID) of the home system With Which the 
portable telephone terminal 1 is under contract, SIDs of 
radio communication systems registered in the ?rst system 
group and the second system group described hereinabove 
and so forth are stored in advance. It is to be noted that, in 
FIG. 4, the keyboard section 2 is shoWn only including the 
ten key set 2a While the function key set 2b is omitted. 

[0052] Referring noW to FIG. 5, there is shoWn a con 
struction for the searching function and the registering 
function of the portable telephone terminal 1 in the present 
embodiment. The portable telephone terminal 1 includes 
SID Writing means 14 for Writing a SID to be registered, 
Which has been inputted by manually operating the ten key 
set 2a and the function key set 2b of the keyboard section 2 
of the portable telephone terminal 1 in such a manner as 
hereinafter described, into the EEPROM 13 in accordance 
With a preferential order (to Which one of the ?rst and second 
system groups the portable telephone terminal 1 is to 
belong) Which is inputted subsequently. The keyboard sec 
tion 2. the second microcomputer 10, the SID Writing means 
14 and the EEPROM 13 constitute preferential order regis 
tration means for registering a preferential order number of 
a radio communication system into the portable telephone 
terminal 1. 

[0053] The portable telephone terminal 1 further includes 
SID reading means 15 for reading out SIDs stored in the 
EEPROM 13 in order of the home system, the ?rst system 
group and the second system group, and SID collation 
means 16 for collating a SID of a radio communication 
system received from the outside by Way of the transmitter/ 
receiver 7 With the SIDs read out by the SID reading means 
15 to determine Whether or not the relevant radio commu 
nication system has been searched out. The portable tele 
phone terminal 1 further includes accessing instruction 
outputting means 17 for outputting, When it is determined by 
the collation means 16 that the relevant radio communica 
tion system has been searched out, an instruction to access 
the radio communication system. 

[0054] The radio communication system searching 
method in the present embodiment Which is performed using 
the portable telephone terminal 1 having such a construction 
as described above Will be described With reference to 
FIGS. 1 and 2. Ageneral How of operations of the searching 
method of the present embodiment Will ?rst be described 
With reference to FIG. 1. 

[0055] First, the user of the portable telephone terminal 1 
in the present embodiment classi?es the radio communica 
tion systems into the ?rst system group and the second 
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system group in terms of preferential order numbers in 
accordance With areas of use of the portable telephone 
terminal 1 or some other factors required by the user, and 
sets the SIDs of the predetermined radio communication 
systems to the system groups (step A1). 

[0056] Here, a detailed registering operation Will be 
described. First, the mode change-over key of the function 
key set 2b of the keyboard 2 of the portable telephone 
terminal 1 Will be depressed to change over the displaying 
condition of the display 6 to a registration operation screen 
for SIDs, and then required keys of the ten key set 2a of the 
keyboard section 2 of the portable telephone terminal 1 Will 
be successively depressed to enter a SID of 5 or 6 ?gures of 
the radio communication system to be registered While 
numerals thus inputted are displayed on the display 6. 

[0057] Then, after the SID displayed on the display 6 is 
con?rmed, it is registered as the ?rst system group into the 
EEPROM 13 by Way of the SID Writing means 14, for 
eXample, by depressing the “#” key, or it is registered as the 
second system group into the EEPROM 13 by Way of the 
SID Writing means 14, for eXample, by depressing the “*” 
key. 

[0058] It is to be noted that such SID is determined in 
advance for each of the types (carrier frequencies) of radio 
communication systems and for each of areas (management 
companies) as shoWn in FIG. 6 and is printed and published 
on a roaming guide book or the like on the market. Thus, the 
user of the portable telephone terminal 1 Will perform 
registration of a SID into a suitable system group referring 
to such a roaming guide book as described above each time 
the user moves to a neW area or for each of all areas to Which 

the user may possibly move sooner or later. 

[0059] After desired SIDs are registered as desired pref 
erential order numbers into the EEPROM 13 in accordance 
With the requirement of the user as described above, When 
the portable telephone terminal 1 is actually connected to the 
circuit and used, the home system to the portable telephone 
terminal 1 is ?rst searched from among all of the available 
radio communication systems (step 

[0060] In particular, the SID of the home system is read 
out from the EEPROM 13 by the SID reading means 15, and 
the SIDs held by radio Waves are decoded from all of radio 
Waves Which can be received by Way of the transmitter/ 
receiver 7. Then, the received SIDs and the SID of the home 
system from the EEPROM 13 are collated With each other 
by the SID collation means 16 to search out the home system 
to the portable telephone terminal 1. It is to be noted that, 
since generally every radio communication system succes 
sively transmits information including an ID (SID) of the 
radio communication system and also the portable telephone 
terminal 1 holds, in the EEPROM 13 or the like, a SID of the 
home system With Which it is under contract, such searching 
for the home system as described above can be coped With 
readily only by addition of the SID Without departing from 
a conventional procedure. 

[0061] When the result of the collation by the SID colla 
tion means 16 proves coincidence betWeen the received SID 
and the SID of the home system and thus proves success in 
searching out of the home system (YES at step an 
accessing instruction is outputted from the accessing instruc 
tion outputting means 17 and the portable telephone terminal 
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1 enters into and thereafter remains in a Waiting condition 
until it accesses the home system (step A10). 

[0062] On the contrary When the result of the collation by 
the SID collation means 16 proves presence of no received 
SID Which coincides With the SID of the home system and 
hence proves failure in searching out of the home system 
(NO at step A3), the ?rst system group from Which a 
communication service is available at the same charge for 
using of circuits as that of the home system is searched (step 
A4). Then, When the searching of the ?rst system group 
results in failure (NO at step A5). the second system group 
is searched subsequently (step A6). 

[0063] Also in searching at each of steps A4 and A6, 
similarly as upon searching for the home system, SIDs of 
radio communication systems Which belong to the ?rst 
system group or the second system group are read out from 
the EEPROM 13 by the SID reading means 15 While SIDs 
of radio Waves received by Way of the transmitter/receiver 7 
are decoded, and the received SIDs and the SIDs from the 
EEPROM 13 are collated With each other by the SID 
collation means 16 to search out a radio communication 
system Which belongs to the ?rst system group or the second 
system group. 

[0064] Then, When a radio communication system of the 
?rst system group has been searched out (YES at step A5) 
or When a radio communication system of the second system 
group has been searched out (YES at step A7). an accessing 
instruction is outputted from the accessing instruction out 
putting means 17 and the portable telephone terminal 1 
enters into and thereafter remains in a Waiting condition 
until it accesses the radio communication system Which 
belongs to the ?rst system group or the second system group 
(step A10). 
[0065] On the contrary When no radio communication 
system of any of the ?rst system group and the second 
system group has been searched out (NO at steps A5 and 
A7). searching processing similar to that in the prior art is 
entered (step A8). In the searching processing, for eXample, 
because of the reason described in the description of the 
related art, a radio communication system of the home type 
to the portable telephone terminal 1 (here, a radio company 
system) is searched preferentially. Then, When a radio com 
pany system (or in some other case, a main line company 
system) has been searched out as a result of the searching 
processing at step A8 (When the judgment at step A9 is 
YES), an accessing instruction is outputted from the access 
ing instruction outputting means 17 and the portable tele 
phone terminal 1 enters into and thereafter remains in a 
Waiting condition until it accesses the radio communication 
system (step A10). 
[0066] Subsequently, a searching processing operation in 
the present embodiment after desired SIDs have been reg 
istered With desired preferential order numbers in accor 
dance With requirement of the user Will be described in more 
detail With reference to FIG. 2. 

[0067] After the poWer supply to the portable telephone 
terminal 1 is turned on, ?rst the home system to the portable 
telephone terminal 1 is searched from among all of radio 
communication systems Which can be received then (search 
ing processing Cl for the home system). In short, similar 
processing to that at steps A2 and A3 described above is 
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performed to determine Whether or not the home system has 
been searched out successfully (steps B1 and B2). 

[0068] Here, each searching processing C1 to C3 illus 
trated in FIG. 2 is divided into tWo layers of an initialization 
portion and a paging channel selection (P-CH selection) 
portion, and determination of the presence or absence of the 
home system and success or failure in reception of data are 
determined in each layer. This is because, Where the portable 
telephone terminal 1 is a mobile telephone terminal, the 
position of the terminal 1 may possibly vary by a great 
amount in a short time, resulting in a great variation of the 
receiving condition from a radio communication system, 
and accordingly, the same determination is performed tWice 
for the object of con?rmation. 

[0069] When it is determined at steps B1 and B2 that the 
home system is present, the portable telephone terminal 1 
enters into a Waiting condition. But, on the contrary When it 
is determined at steps B1 and B2 that the home system has 
not been searched out, the searching processing C1 for the 
home system is ended, and then, the searching processing 
C2 for those of roam type systems (main line company 
systems in the present embodiment) Which belong to the ?rst 
system group and then to the second system group. 

[0070] In this instance, it is considered that the portable 
telephone terminal 1 is present in an area in Which it cannot 
search the home system, that is, in any other area than the 
area in Which the home system is arranged. In such an 
instance, since a system of the roam type (a main line 
company system in the present embodiment) different from 
the home type is in most cases more advantageous in terms 
of the charge from an excessive competition among radio 
communication systems in recent years, in the present 
embodiment, the searching processing C2 is performed 
preferentially for a system of the roam type. Consequently, 
the time for Which it is required to determine a radio 
communication system to Wait, that is, the time for Which the 
user cannot use the portable telephone terminal 1. can be 
minimiZed. 

[0071] Then, in the searching processing C2, it is deter 
mined Whether or not data have been received from a system 
of the roam type (steps B3 and B4), and then, When it is 
determined at both of steps B3 and B4 that data have been 
received, processing similar to that at steps A4 to A7 in FIG. 
1 is performed to determine Whether or not the received data 
correspond to the ?rst system group from Which a commu 
nication service is available at the same charge for using of 
circuits as that of the home system (step B5). Then, When the 
determination at step B5 is in the af?rmative, the portable 
telephone terminal 1 enters into a Waiting condition but on 
the contrary When the determination at step B5 is in the 
negative, it is determined subsequently Whether or not the 
received data correspond to the second system group (step 
B6). 
[0072] When the determination at step B6 proves that the 
received data correspond to the second system group, the 
portable telephone terminal 1 enters into a Waiting condi 
tion, but on the contrary When the received data do not 
correspond to the second system group or When it is deter 
mined at steps B3 and B4 that no data have been received 
from any system of the roam type, the searching processing 
C2 is ended, and then, a system of the home type is searched 
preferentially by the searching processing C3. 
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[0073] The searching processing C3 is basically similar to 
searching processing of the prior art and, from the reason 
described in the description of the related art, preferentially 
searches a radio communication system of the home type to 
the portable telephone terminal 1. 

[0074] In the searching processing C3. it is determined 
?rst Whether or not data have been received from a system 
of the home type (steps B7 and B8), and When it is 
determined at both of steps B7 and B8 that data have been 
received, it is subsequently determined by similar process 
ing to that at steps A4 to A7 in FIG. 1 Whether or not the 
received data correspond to the ?rst system group from 
Which a communication service is available at the same 
charge for using of circuits as that of the home system (step 
B9). Then, When the received data correspond to the ?rst 
system group, the control sequence advances to step B11 
Which Will be described beloW, but on the contrary When the 
received data do not correspond to the ?rst system group, it 
is further determined Whether or not the received data 
correspond to the second system group (step B10). Then, 
When the received data correspond to the second system 
group, the control sequenced advances to step B11 described 
beloW. 

[0075] At step B11, it is determined Whether or not the 
received data correspond to any one of inhibited systems. 
Such inhibited system is registered in advance in the 
EEPROM 13 or the like as a system Which Will not be used 
from the reason that the charge for using of circuits is 
extremely high or from some other reason. When it is ?nally 
determined at step B11 that the received data do not corre 
spond to any one of the inhibit systems, the portable 
telephone terminal 1 enters into a Waiting condition. 

[0076] On the contrary When it is determined at step B11 
that the received data correspond to one of the inhibit 
systems, or When it is determined at step B7 or B8 that no 
data have been received or else When it is determined at stop 
B10 that the received data do not correspond to the second 
system group, the subject for searching processing is 
changed over from a radio communication system of the 
home type to a radio communication system of the roam 
type (step B12), and then it is determined Whether or not data 
have been received from a radio communication system of 
the roam type (steps B13 and B8). Thereafter, the processing 
at steps B13 and B8 to B11 is repeated While changing over 
betWeen the home type and the roam type is performed at 
step B12 until after a suitable radio communication system 
is searched out. 

[0077] In this manner, according to the searching method 
of the present embodiment, the system searching function of 
the portable telephone terminal 1 required by the user and 
the system side is expanded suf?ciently, and a SID can be 
registered arbitrarily in accordance With a preferential order 
number based on the requirement of the user for the portable 
telephone terminal 1. Accordingly, radio communication 
systems can be searched in order preferentially beginning 
With a radio communication system Which is the most 
advantageous to the user, and the searching method of the 
present embodiment not only can eliminate a disorder of the 
company types of radio communication systems but also is 
superior in economy. 

[0078] Further, as described above, since the searching 
system of the AMPS speci?cation preferentially searches 
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and accesses radio communication systems beginning With 
a radio communication system of the most intense radio 
Waves, When a plurality of radio communication systems 
overlap in a same region due to adjacent arrangements of 
radio communication systems, if the radio Waves of the 
home system are Weak, then even if the portable telephone 
terminal 1 is present in the arrangement area of the home 
system, the situation that the home system cannot be 
accessed arises With the prior art. HoWever, since the home 
system to the portable telephone terminal 1 is searched out 
from among all of radio communication systems Which can 
be received then as at step A2 in FIG. 1 or the searching 
processing Cl in FIG. 2, such situation as described above 
can be eliminated, and the problem of selection of a system 
involved in an adjacent arrangement of systems of the same 
company type. 

[0079] Further, When the portable telephone terminal 1 is 
present outside the arrangement area of the home system, 
since, in most cases, a radio communication system of the 
roam type is comparatively advantageous in terms of the 
charge due to an in?uence of an excessive competition 
among different radio communication systems in recent 
years, there is an advantage in that the time required to 
search out a radio communication system Which is advan 
tageous in terms of the charge to the portable telephone 
terminal 1 can be reduced remarkably by preferentially 
searching a radio communication system of the roam type as 
seen from the searching processing C2 in FIG. 2. 

[0080] It is to be noted that, While the embodiment is 
described applied to the case Wherein tWo different kinds of 
radio communication systems of the radio company type and 
the main line company type, in short, tWo kinds of radio 
communication systems having different carrier frequencies, 
are present in an overlapping condition, the present inven 
tion is not limited to this. 

[0081] Further, While the embodiment is described such 
that radio communication systems are classi?ed into tWo 
types of the ?rst system group and the second system group 
in terms of the preferential order and SIDs of predetermined 
radio communication systems are individually registered 
into the relevant system groups. the method of the present 
invention is not limited to this, and the preferential order can 
be divided into ?ner preferential order numbers. 

[0082] Further, While in the embodiment described above, 
the method of the present invention is applied to such a 
situation that a plurality of radio communication systems 
having different carrier frequencies are present in an over 
lapping relationship and even radio communication systems 
of a same carrier frequency are managed in adj acent areas by 
different management company types as seen in FIG. 7 
depending upon the areas, the method of the present inven 
tion is applied similarly as in the embodiment described 
above to another situation Wherein a plurality of radio 
communication systems having different carrier frequencies 
are merely present in an overlapping relationship in a same 
area as seen in FIG. 6 (those radio communication systems 
of a same carrier frequency Which are not managed in an 
adjacent relationship by different management company 
types). Also in this instance, similar advantages to those of 
the embodiment described above can be attained. 
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[0083] The present invention is not limited to the speci? 
cally described embodiment, and variations and modi?ca 
tions may be made Without departing from the scope of the 
present invention. 

What is claimed is: 
1. A radio communication system searching method for a 

portable telephone terminal for selecting, When a plurality of 
radio communication systems having different carrier fre 
quencies are present in an overlapping relationship in a same 
area, one of the radio communication systems, said portable 
telephone terminal including searching means for searching 
the radio communication systems and preferential order 
registration means for registering preferential order numbers 
of the radio communication systems in advance into said 
portable telephone terminal, said searching method com 
prising the steps of: 

searching, by said searching means, a home radio com 
munication system of a predetermined carrier fre 
quency With Which said portable telephone terminal is 
under contract; and 

successively searching, When the home radio communi 
cation system has not been searched out, by said 
searching means, he remaining radio communication 
systems in accordance With the preferential order num 
bers registered in advance in said portable telephone 
terminal by said preferential order registration means. 

2. A radio communication system searching method as 
claimed in claim 1, Wherein, at the step of successively 
searching the radio communication systems in accordance 
With the preferential order numbers by said searching means, 
that one of the radio communication systems Which has a 
different carrier frequency from the predetermined carrier 
frequency of the home radio communication system is 
searched preferentially. 

3. A radio communication system searching method as 
claimed in claim 1, Wherein, When the successive searching 
of the radio communication systems in accordance With the 
preferential order numbers by said searching means fails to 
search out a relevant radio communication system, that one 
of the radio communication systems Which has the same 
carrier frequency as the predetermined carrier frequency of 
the home radio communication system is searched prefer 
entially by said searching means. 

4. A radio communication system searching method as 
claimed in claim 1. Wherein the preferential order numbers 
are determined in accordance With the charge for using of 
circuits Which is advantageous to said portable telephone 
terminal. 

5. A radio communication system searching method as 
claimed in claim 1, Wherein said preferential order registra 
tion means is provided on a body of said portable telephone 
terminal. 

6. A radio communication system searching method as 
claimed in claim 5. Wherein an operation of registering each 
of the preferential order numbers by said preferential order 
registration means is performed by operating keys provided 
on said portable telephone terminal to input an ID number 
and a preferential order number of a radio communication 
system to be registered. 

7. A radio communication system searching method as 
claimed in claim 6, Wherein said preferential order registra 
tion means includes storage means for storing an ID number 
of a radio communication system inputted by such register 
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ing operation in accordance With a preferential order number 
inputted subsequently to the ID number. 

8. A radio communication system searching method for a 
portable telephone terminal for selecting, When a plurality of 
radio communication systems having different carrier fre 
quencies are present in an overlapping relationship and some 
of the radio communication systems having a same carrier 
frequency are managed in adjacent areas by different man 
agement system companies, one of the radio communication 
systems, said portable telephone terminal including search 
ing means for searching the radio communication systems 
and preferential order registration means for registering 
preferential order numbers of the radio communication 
systems in advance into said portable telephone terminal, 
said searching method comprising the steps of: 

searching, by said searching means, a home radio com 
munication system of a predetermined carrier fre 
quency in predetermined area With Which said portable 
telephone terminal is under contract; and 

successively searching, When the home radio communi 
cation system has not been searched out, by said 
searching means, the remaining radio communication 
systems in accordance With the preferential order num 
bers registered in advance in said portable telephone 
terminal by said preferential order registration means. 

9. A radio communication system searching method as 
claimed in claim 8, Wherein, at the step of successively 
searching the radio communication systems in accordance 
With the preferential order numbers by said searching means, 
that one of the radio communication systems Which has a 
different carrier frequency from the predetermined carrier 
frequency of the home radio communication system is 
searched preferentially. 
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10. A radio communication system searching method as 
claimed in claim 8, Wherein, When the successive searching 
of the radio communication systems in accordance With the 
preferential order numbers by said searching means fails to 
search out a relevant radio communication system, that one 
of the radio communication systems Which has the same 
carrier frequency as the predetermined carrier frequency of 
the home radio communication system is searched prefer 
entially by said searching means. 

11. A radio communication system searching method as 
claimed in claim 8, Wherein the preferential order numbers 
are determined in accordance With the charge for using of 
circuits Which is advantageous to said portable telephone 
terminal. 

12. A radio communication system searching method as 
claimed in claim 8, Wherein said preferential order registra 
tion means is provided on a body of said portable telephone 
terminal. 

13. A radio communication system searching method as 
claimed in claim 12, Wherein an operation of registering 
each of the preferential order numbers by said preferential 
order registration means is performed by operating key 
provided on said portable telephone terminal to input an ID 
number and a preferential order number of a radio commu 
nication system to be registered. 

14. A radio communication system searching method as 
claimed in claim 13, Wherein said preferential order regis 
tration means includes storage means for storing an ID 
number of a radio communication system inputted by such 
registering operation in accordance With a preferential order 
number inputted subsequently to the ID number. 


