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FIELD OF THE INVENTION 

This Sheet Has Been .Rep.lac d 

18111111/Hf. 
BACKGROUND OF THE INVENTION 

s The present invention relates to a mobile communication 

system and a distributed broadcast information control 

method in the mobile communication system, which are 

characterized by the broadcast information control in the 

mobile communication system that offers communication 

10 services from a base station to a mobile station via a radio 

channel. 

DESCRIPTION OF THE RELATED ART 

15 In a mobile communication system, a base station 

periodically transmits various types of broadcast 

information such as regulation information and available 

channel information of each.area to mobile stations via a 

broadcasting channel. Receiving such broadcast 

20 information, the mobile station can learn the current 

conditions of the mobile communication system. Fig. 1 shows 

the contents of a broadcast information message defined in 

a PDC (Personal Digital Cellular) system, as an example of 

the broadcast information. 

2s In the broadcasting control in the conventional mobile 

communication system, an RNC (Radio Network Controller), a 

higher level control off ice of the base station that cont~ols 

multiple base stations, prepares the broadcast information 

and transmits it to the base stations in a point-to-point 

30 manner. Accordingly, the conventional system has a problem 

in that the load concentrated on the RNC increases with the 

number of the base stations controlled by the RNC. 



(' 

--------- --~-·--·---·----------··---------------. -·-· ....... .,.........,-~-.-----.... ~---,.. 
§ 2 

- 2 -

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 

s implement broadcasting control capable of obviating the need 

of the RNC by preparing the broadcast information 

autonomously in a distributed manner by interconnecting the 

base stations two-dimensionally to enable them to exchange 

information directly. 

10 According to a first aspect of the present invention, 

there is provided a mobile communication system including 

multiple base stations that are interconnected two­

dimensionally and of fer radio communication services in 

individual service areas, each of the base stations 

1s· comprising: information exchanging means for exchanging 

information about broadcast information with other base 

stations; and broadcast information generating means for 

generating broadcast information about a broadcasting area 

of the base station from information about broadcast 

20 information that is sent from the other base stations and 

obtained by the information exchanging means. 

Here, the multiple base stations may be interconnected 

via an IP network. 

The information exchanging means of each of the base 

25 stations may send its own information about the broadcast 

information to other base stations using a multicast 

address. 

The information about the broadcast information may 

include information for controlling coverage of the 

30 information about the broadcast information. 

The information for controlling the coverage of the 

information may include a hopping number field value. 
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The information for controlling the coverage of the 

information may include latitude and longitude information 

of a source base station and its desired reception coverage 

value. 

s The mobile communication system may further comprise a 

mobile station that comprises means for acquiring broadcast 

information about an area other than a broadcasting area the 

mobile station is visiting, from a base station in the 

broadcasting area the mobile station is visiting. 

1.0. According to a second aspect of the present invention, 

there is provided a distributed broadcast information 

control method in a mobile communication system including 

multiple base stations that are interconnected two­

dimensionally and offer radio communication services in 

1s individual service areas, each of the base stations 

comprising the steps of: exchanging information about 

broadcast information with other base stations: and 

generating broadcast information about a broadcasting area 

of the base station from information about broadcast 

20 information that is sent from the other base stations. 

Here, the multiple base stations may be interconnected 

via an IP network. 

Each of the base stations may send its own .information 

about the broadcast information to other base stations using 

2·5- a multicast address when exchanging the information. 

The information about the broadcast information may 

include information for controlling coverage of the 

information about the broadcast information. 

The information for controlling the coverage of the 

. 30 information may include a hopping number field value. 

The information for controlling the coverage of the 

information may include latitude and longitude information 
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of a source base station and 1 ts desired reception coverage 

value. 

The distributed broadcast information control method in 

the mobile communication system may further comprise the 

s step of causing a mobile station to acquire broadcast 

information about an area other than a broadcasting area the 

mobile station is visiting, from a base station in the 

.broadcasting area the mobile station is visiting. 

According to a third aspect of. the present invention, 

10 there is provided a base station that offers radio 

communication services in a service area, the base station 

comprising: information exchanging means for exchanging 

infbrmation about broadcast information with other base 

stations; and broadcast information generating means for 

15 generating broadcast information about a broadcasting area 

of the base station from information about broadcast 

information that is sent from the other base stations and 

obtained by the information exchanging means. 

Here, the information exchanging means may send its own 

20 information about the broadcast information to other base 

stations using a multicast address. 

The above and other objects, effects, features and 

advantages.of the present invention will become more 

apparent from the following description of embodiments 

25 thereof taken in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a table showing the relationship of Figs. lA 

30 and lB; 

Fig. lA is a block table showing an example of the contents. 

of a broadcast information message; 



----·-------------
.......................... .. . -r.7;;;77;;;;; czC ~-

- 5 -

Fig. lB is a block table showing an example of the contents 

of a broadcast information message; 

Fig. 2 is a diagram illustrating an embodiment 1 of the 

mobile communication system in accordance with the present 

s invention; 

Fig. 3 is a diagram illustrating an embodiment 2 of the 

mobile communication system in accordance with the present 

invention; 

Fig. 4A-is a diagram illustrating a multicast packet 

10 format in the embodiment 2; 

Fig. 4B is a flowchart illustrating the operation when 

each b~se station in the embodiment 2 receives a multicast 

packet; 

Fig. 5 is a diagram illustrating an embodiment 3 of the 

1s mobile communication system in accordance with the present 

invention; 

Fig. 6A is a diagram ·illustrating a multicast packet 

format in the embodiment 3; 

Fig. 6B is a flowchart illustrating the operation when 

20 each base station in the embodiment 3 receives a multicast 

packet; 

Fig. 7 is a diagram illustrating an embodiment 4 of the 

mobile communication system in accordance with the present 

invention; 

2s Fig. BA is a diagram showing a structure of a broadcast 

information acquisition request packet format; 

Fig. BB is a diagram showing another structure of a 

broadcast information acquisition request packet format; 

Fig. BC is a diagram showing a structure of a broadcast 

30 information acquisition response packet format; and 

Fig. 9 is a block diagram showing a configuration of a 

base station used in the embodiments 1-4 of the mobile 
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communication system in accordance with the present 

invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

The invention will now be described with reference to the 

accompanying drawings. 

In the following embodiments, a base station is assumed 

to have a configuration as shown in Fig. 9 as a component 

10 constituting the embodiments in accordance with the present 

invention. Specifically, the base station comprises a 

transmitting section 1 for transmitting necessary 

information to a mobile station; a receiving section 2 for 

receiving a signal transmitted from the mobile station; an 

1s information exchanging section 3· for exchanging information 

about broadcast information with other base stations via an 

IP (Internet Protocol) network 6; a broadcast information 

generating section 4 for preparing broadcast information 

about the broadcasting area the base station belongs to from 

20 the information about the broadcast information the 

information exchanging section 3 collects from the other 

base stations; and a control section 5 for controlling the 

transmitti~g section 1, the receiving section 2, the 

information exchanging section 3 and the broadcast 

25 information generating section 4. The information 

exchanging section 3, broadcast information generating 

section 4 and control section 5 can be constructed by a 

computer system. The computer system implements the 

functions of the information exchanging section 3, broadcast 

30 information generating section 4 and control section 5 by 

comprising a CPU, a ROM (and a hard disk drive) for storing 

programs to execute the present invention, a RAM for 
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providing the CPU with a work area, and an interface for 

accessing the IP network 6, and by executing the programs 

stored in the ROM (and a hard disk drive) by the CPU. The 

operations of the following embodiments are executed under 

s the control of the control section 5. On the other hand, 

the mobile station comprises in its internal memory a program 

storing area for storing programs to execute data processing 

that will be described below, and a temporarily storing area 

of data, and has its internal CPU execute the programs. 

10 (EMBODIMENT 1) 

Fig. 2 is a block diagram showing an embodiment 1 that 

implements the broadcast information control in accordance 

with the present invention in the IP network. 

In the present embodiment 1, each base station ( #1-#N) 

15 has an IP address and a base station multicast address as 

follows. 

Node IP address Multicast 
address 

base station xxx.xxx.o.o xxx.xxx.1.0 
#1 
base station xxx.xxx.0.1 xxx.xxx.1.0 
#2 . . . . . . 
base stat.ion xxx.xxx.O.N xxx.xxx.1.0 
#N 

Each base station sends its own system information to 

20 all the base stations using the multicast address. Each base 

station generates its broadcast information from the system 

information of the other base stations and its own system 

information. 

(EMBODIMENT 2) 

2s Fig. 3 is a block diagram showing an embodiment 2 that 



c::· 
----------·-·----~----··--··-.- --------

......... ~~ - ~..-... ""Eta: 

- 8 -

implements the broadcast information control in accordance 

with the present invention in the IP network. 

In the present embodiment 2, each base station has an 

IP address and a base station multicast address as in the 

5 foregoing embodiment 1. 

Each base station sends :its own system :information using 

the multicast address. In this case, the transmission 

packet includes a hopping number field, in which a hopping 

number field value is set at the transm:ission to control the 

10 coverage of the packet. 

Fig. 4A shows a format of the multicast packet, and Fig. 

4B shows the operating flow at the t:ime when the base station 

receives the multicast packet. The operation is carried out 

by the data processing unit in each base station. More 

15 specifically, receiving the packet, each base station 

detects the hopping number field value of the received 

multicast packet at step Sl. When the value is greater than 

one, it captures the information at step S2, reduces the 

hopping number field value by one, and transfers it to other 

20 base stations. On the other hand, when the hopping number 

field value of the received packet :is one at step Sl, al though 

the base station captures the information at step S3, it does 

not transf~r it to other base stations. 

To produce the broadcast informa t:ion, since it :is enough 

2s for only the base stations close to each other to exchange 

information, such control is very effective in terms of 

reducing the traffic of the network. 

Each base station generates the broadcast information 

from its own system information and the system information 

30 of other base stations received. 

(EMBODIMENT 3) 

Fig. 5 is a block diagram showing an embodiment 3 that 
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implements the broadcast information control i.n accordance 

wi.th the present i.nvention in the IP network. 

In the present embodiment 3, each base station has an 

IP address and a base stati.on multicast address as in the 

s foregoing embodi.ment 1. 

Each base station sends its own system information using 

the multicast address. In this case, the transmission 

packet includes latitude and longitude information about a 

source base station, so that the coverage of the packet is 

1.0 controlled by a desired packet reception coverage value 

(Ddesire) that is set at the transmission. 

Fig. 6A shows a format of the multicast packet, and Fig. 

6B shows the operating fiow at the time when the base station 

receives the multicast packet. The operation is carried out 

1s by the data processi.ng unit in each base station. More 

specifically, receiving the packet, each base station 

calculates the distance D between the base station and the 

source base station from its own latitude and longitude and 

from the latitude and longitude information about the source 

20 base station in the recei.ved multicast packet at step Sll. 

At the next step Sl2, the data processing unit compares the 

distance D with the desired packet reception coverage value 

Ddesire. lf D :5: Ddesire, it captures the information in the 

packet at step Sl3, and transfers it to other base stations 

zs·- at step 814. In contrast, if D > Ddesire at step S12, it 

discards the packet at step Sl5 without transferring it. 

To produce the broadcast information, since it i.s en~ugh 

for only the base stations close to each other to some extent 

to exchange information, such control is very effective for 

30 reducing the traffic of the network. 

Each base stati.on generates the broadcast i.nformati.on 

from i.ts own system information and the system information 



- 10 -

of other base stations received. 

(EMBODIMENT 4) 

Fig. 7 is a block diagram showing an embodiment 4 of the 

broadcast i.nformation control in accordance with the present 

s inventi.on. 

In the present embodiment 4, a mobi.le station MS carri.es 

out control using the broadcast informati.on of neighboring 

base stations when i.t wishes to move to a parti.cular 

desti.nati.on with continuing i.ts communication. Here, a 

10 description is made assuming that the broadcasting area 

consists of a single cell. 

First, the mobile station MS transmits a broadcast 

information acquisition request packet using the base 

stati.on multi.cast address. In this case, the packet 

15 coverage control based on the hoppi.ng number or the latitude 

and longitude information as descri.bed in the embodi.ment 2 

or 3 is applicable to the broadcast information acquisi.tion 

request packet. Figs. 8 (a) and 8 (b) each illustrate a format 

of the broadcast information acquisi.tion request packet when 

20 the control is applied. 

Receiving the broadcast information acquisition 

.request packet, the base stati.on transmits its own broadcast 

information to the mobile station MS using the format of the 

broadcast information acquisition response packet. Here, 

2s the broadcast information acquisition response packet 

includes the latitude and longitude information of the base 

station that transmits the packet. Thus, the mo bi.le station 

MS can move to the destination cell with always selecting 

cells having avai.lable channels in accordance with the 

30 received broadcast i.nformati.on about indi.vidual stations. 

Accordi.ng to the present invention, the base stations 

are two-dimensionally connected to each other, so that the 
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base stations can directly exchange information, and 

generate broadcast information autonomously in a 

distributed manner. Thus, the broadcasting control without 

requiring the RNC can be implemented. 

s The present invention has been described in detail with 

respect to preferred embodiments, and it will now be apparent 

from the foregoing to those skilled in the art that changes 

and modifications may be made without departing-from the 

invention in its broader aspects, and it is the intention, 

10 therefore, in the appended claims to cover all such changes 

and modifications as fall within the true spirit of the 

invent.ion. 
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WHAT IS CLAIMED IS: 

1. A mobile communication system including multiple base 

stations that are interconnected two-dimensionally and 

s offer radio communication services in individual-service 

areas, each of said base stations characterizeu by 

comprisi.ng: 

information exchanging means for exchanging 

information about broadcast information with other base 

lo stations; and 

broadcast information generating means for generating 

broadcast information about a broadcasting area of said base 

'station from information about broadcast information that 

is sent from said other base stations and obtained by said 

15 information exchanging means. 

20 

2. The mobile communication system as claimed in claim 1, 

characterized in that said multiple base stations are 

interconnected via an IP network. 

3. The mobile communication system as claimed in claim 2, 

characterized in that said information exchanging means of 

each of said bas·e stations sends its own information about 

the broadcast information to other base stations using a 

2s multicast address. 

4. The mobile communication system as claimed in any_ one 

of claims 1-3, characterized in that the information about 

the broadcast information includes information for 

30 controlling coverage of the information about the broadcast 

information. 
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5. The mobile communication system as claimed in claim 4, 

characterized in that the information for controlling the 

coverage of the information includes a hopping number field 

value. 

6. The mobile communicati.on system as claimed in claim 4, 

characterized in that the information for controlling the 

coverage of the information includes latitude and longitude 

information of a source base station and its desired 

10 reception coverage value. 

7. The mobile communication system as claimed in claim 1, 

further characterized' in that a mobile station that 

comprises me~ns for acquiring broadcast information about 

ls an area other than a broadcasting area the mobile station 

is visiting. from a base station in the broadcasting area 

the mobile station is visiting. 

8. The mobile communication system as claimed in claim 2, 

20 further characterized in that a mobile station that 

comprises means for acquiring broadcast information about 

an area other than a broadcasting area the mobile station 

is visiting, from a base station in the broadcasting area 

the mobile station is visiting. 

25 

9. The mobile communication system as claimed in claim 3, 

further characterized in that a mobile station that 

comprises means for acquiring broadcast information about 

an area other than a broadcasting area the mobile station 

30 is visiting, from a base station in the broadcasting area 

the mobile station is visiting. 
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10. The mobile communication system as claimed in claim 4, 

further characterized in that a mobile station that 

comprises means for acquiring broadcast information about 

an area other than a broadcasting area the mobile station 

s is visiting, from a base station in the broadcasting area 

the mobile station is visiting. 

11. The mobile communication system as claimed in claim 5, 

further characterized in that a mobile station that 

10 comprises means for acquiring broadcast information about 

an area other than a broadcasting area the mobile station 

is visiting, from a base station in the broadcasting area 

the mobile station is visiting. 

1s 12. The mobile communication system as claimed in claim 6, 

further characterized in that a mobile station that 

comprises means for acquiring broadcast information about 

an area other than a broadcasting area the mobile station 

is visiting, from a base station in the broadcasting area 

20 the mobile station is visiting. 

13. A distributed broadcast information control method in 

a mobile c~mmunication system including multiple base 

stations that are interconnected two-dimensionally and 

2s offer radio communication services in individual service 

areas, each of said base stations characterized by 

comprising the steps of: 

exchanging information about broadcast information 

with other base stations; and 

30 generating broadcast information about a broadcasting 

area of said base station from information about broadcast 

information that is sent from said other base stations. 
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14. The distributed broadcast information control method in 

the mobile communication system as claimed in claim 13, 

characterized in that said multiple base stations are 

s interconnected via an IP network. 

15. The distributed broadcast information control method in 

the mobile communication system as claimed in claim 14, 

characterized in that each of said base stations sends its 

lQ own information about the broadcast information to other 

base stations using a multicast address when exchanging the 

information. 

16. The distributed broadcast information control method in 

1s the mobile communication system as claimed in any one of 

claims 13-15, characterized in that the information about 

the broadcast information includes information for 

controlling coverage of the information about the broadcast 

information. 

20 

17. The distributed broadcast information control method in 

the mobile communication system as claimed in claim 16, 

characteri~ed in that the information for controlling the 

coverage of the information includes a hopping number field 

2s- value. 

18. The distributed broadcast information control method in 

the mobile communication system as claimed in claim 16, 

characterized in that the information for controlling the 

. 30 coverage of the information includes latitude and longi.tude 

information of a source base station and its desired 

reception coverage value. 
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19. The distributed broadcast information control method in 
the mobile communication system as claimed in claim 13, 

further characterized in that the step of causing a mobile 
s station to acquire broadcast information about an area other 

than a broadcasting area the mobile station is visiting, from 
a base station in the broadcasting area the mobile station 
is visiting. 

10 20. The distributed broadcast information control method in 
the mobile communication system as claimed in claim 14, 
further characterized in that the step of causing a mobile 

• station to acquire broadcast information about an area other 
than a broadcasting area the mobile station is visiting, from 

15 a base station in the broadcasting area the mobile station 
is visi.ting. 

21. The distributed broadcast information control method in 
the mobile communi.cation system as claimed in claim 15, 

20 further characterized in that the step of causing a mobile 
station to acquire broadcast information about an area other 
than a broadcasting area the mobile station is visiting, from 
a base station in the broadcasting area the mobile station 
is visiting. 

25 

22. The distributed broadcast informati.on control method in 
the mobile communication system as claimed in claim 16, 
further characterized in that the step of causing a mobi.le 
station to acquire broadcast information about an area other 

30 than a broadcasting area the mobile station is visiting, from 
a base station in the broadcasting area the mobile station 
is visiting. 
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23. The distributed broadcast information control method in 

the mobile communication system as claimed in claim 17, 

further characterized in that the step of causing a mobile 

s station to acquire broadcast information about an area other 

than a broadcasting area the mobile station is visiting, from 

a base station in the broadcasting area the mobile station 

is visiting. 

10 24. The distributed broadcast information control method in 

the mobile communication system as claimed in claim 186 

furthe+ characterized in that the step of causing a-mobile 

station to acquire broadcast information about an area other 

than a broadcasting area the mobile station is visiting, from 

15 a base station in the broadcasting area the mobile station 

is visiting. 

25. A base station that offers radio communication services 

in a service area, said base station characterized by 

20 comprising: 

information exchanging means for exchanging 

information about broadcast information with other base 

stations; and 

broadcast information generating means for generating 

2s broadcast information about a broadcasting area of said base 

station from information about broadcast information that 

is sent from said other base stations and obtained by said 

information exchanging means. 

30 26. The base station as claimed in claim 25, characterized 

in that said information exchanging means sends its own 

information about the broadcast information to other base 
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