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A multicast communication method in a CDMA mobile

communication System which is capable of reducing a
transmission power in a base Station System, and is capable
of performing an efficient multicast operation for a large
number of mobile subscribers is provided. The starting of
information distribution by a multicast operation and iden
tification information indicating a content of the information
thereof are notified through a broadcast channel to a mobile
Subscriber. Further, through the broadcast channel, informa
tion Such as a Spread code or the like to be used at this time,
which is necessary for actual reception of communication
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MULTICAST COMMUNICATION METHOD INA
CDMA MOBILE COMMUNICATION SYSTEM
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tion method in a CDMA mobile communication system,
which is capable of reducing transmission power in BSS and
performing an efficient multicast operation for a large num
ber of MS.
SUMMARY OF THE INVENTION

0001. This application is a continuation of application
Ser. No. 09/456,377, filed Dec. 7, 1999, now pending, and
based on Japanese Patent Application No. 10-347549, filed
Dec. 7, 1998, by Tsutomu TSUKAGOSHI. This application
claims only Subject matter disclosed in the parent applica
tion and therefore presents no new matter.
BACKGROUND OF THE INVENTION

0002) 1. Field of the Invention
0003. The present invention relates to a multicast com
munication method to be performed in a CDMA (Code
Division Multiple Access) mobile communication System.
0004 2. Description of the Related Art
0005. As a conventional multicast communication
method in the CDMA mobile communication system, Japa
nese Patent Laid-Open Hei 10 (1998)-107770 discloses a
multicast communication method in which Service negotia
tions for the multicast communication is performed in a
calling procedure between a mobile subscriber (abbreviated
as MS, hereinafter) and a base station system (abbreviated as

BSS, hereinafter) for the MS obtaining a spread code to be

used for each multicast communication method.

0006 Alternatively, in a plurality of BSSs, each multicast
Service data has been transmitted by using a broadcast
channel of each BSS without any linkage to one another.
0007. However, the following problems were inherent in
the foregoing conventional multicast communication
method in the CDMA mobile communication system.

0008 (1) Regarding a system where a spread code is
allocated for each multicast communication method by
Service negotiations in a calling procedure between the MS
and the BSS, Since a registration operation for the spread
code is executed for each multicast service in MS that

receives information, processing becomes complex. Thus,
the System is not Suitable for the multicast communication
method of advertising use where information is Simulta
neously transmitted to a large number of MS. In addition,
Since the spread code must be fixed for each multicast
communication method to be notified, dynamic use of
limited number of spread codes is not allowed. Thus, this
System lackS efficiency.

0009 (2) Regarding a system where each multicast com
munication data is transmitted by each BSS by using respec
tive broadcast channels, since the position of MS cannot be
Specified when a multicast operation is performed, trans
mission power in each BSS must be set to a maximum in
order to enable possible MS located in the vicinity of a
boundary to receive a signal sent from BSS. But if signal for
data is transmitted by an output more than necessary, noises
are generated in other MS. Consequently, a capacity of the
entire System is reduced.
0.010 The present invention was made in order to solve
the foregoing problems inherent in the prior art, and it is an
object of the invention to provide a multicast communica

0011. In order to achieve the foregoing object, in accor
dance with an aspect of the present invention, a multicast
communication method in a CDMA mobile communication

System, which comprises a plurality of mobile Subscribers,
a plurality of base Station Systems connected to the mobile
subscribers by radio channels, a plurality of mobile Switch
ing centers connected to the base Station Systems and a
multicast communication Server connected to the mobile

Switching centers for providing information to be distributed
to the mobile Subscribers, the method is characterized in that

each of the base Station Systems transmit information which
is necessary for enabling the mobile Subscriber to receive the
multicasting information through respective broadcast chan
nels to each of the mobile Subscribers before multicasting
information is transmitted.

0012. The method comprises:
0013 (1) sending a multicast request to at least one
anchor base Station System together with area infor
mation for multicasting,
0014) (2) instructing a multicast request from the
anchor base station System to at least one branch
base Station System necessary for covering multicast
ing area indicated by the area information;
0015 (3) transmitting multicast starting information
and spread code to be used for multicasting infor
mation to mobile Subscribers through respective
broadcast channels of the anchor base Station System
and the branch base Station System; and
0016 (4) transmitting multicasting information
from the anchor base Station System and the branch
base Station System after proper time interval, during
which the mobile subscribers have been ready for
receiving multicasting information, has been
elapsed.
0017. The multicast communication method set forth
above, wherein the anchor base Station System uses a diver
sity hand-over trunk for establishing links to the branch base
Station Systems.
0018. The multicast communication method set forth
above, wherein the method further compriseS receiving
multicasting information, at the mobile Subscriber, transmit
ted from a plurality of base Station Systems, and performing
a RAKE combine process for respective received signals.
0019. In another aspect, the method comprises:
0020 (1) sending a multicast request to at least one
anchor base Station System together with area infor
mation for multicasting,
0021 (2) instructing a multicast request and link
establishment request from the anchor base Station
System to at least one branch base Station System
necessary for covering multicasting area indicated
by the area information;
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0022 (3) sending back information of link estab

lishment completion and information of decided
Spread code for multicasting information at each
base Station System to the anchor base Station System
from the branch base Station System,

0023 (4) transmitting multicast starting information
together with a list indicating base Station Systems
transmitting identical multicasting information and
Spread code to be used for multicasting information
to mobile Subscribers through respective broadcast
channels of the anchor base Station System and the
branch base Station System; and

0024 (5) transmitting multicasting information
from the anchor base Station System and the branch
base Station System after proper time interval, during
which the mobile subscribers have been ready for
receiving multicasting information, has been
elapsed.
0.025 The multicast communication method in a CDMA
mobile communication System Set forth above, wherein the
method further comprises:

0026 (6) detecting, at the mobile subscriber, receiv

able base Station Systems listed in the list transmitted
through the broadcast channel, and preparing recep
tion of multicasting information by Setting spread

codes indicated in Said list; and

0027 (7) receiving multicasting information, at the
mobile subscriber, transmitted from a plurality of
base Station Systems, and performing a RAKE com
bine proceSS for respective received signals.
BRIEF DESCRIPTION OF THE DRAWINGS

0028 FIG. 1 is a view showing an embodiment of a
multi-cast communication method in a CDMA mobile com

munication System according to the present invention.
0029 FIG. 2 is a view showing a specific example of a
configuration including MS, BSS and MSC shown in FIG.
1.

0030 FIG. 3 is a view illustrating a flowchart of a
multicast communication method operation in the CDMA
mobile communication system shown in FIGS. 1 and 2.
0.031 FIG. 4 is a view illustrating another flowchart of a
multicast communication method operation in the CDMA
mobile communication system shown in FIGS. 1 and 2.
DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

0.032 A preferred embodiment of the present invention
will be described with reference to the accompanying draw
ings.
0033 FIG. 1 shows an embodiment of the CDMA
mobile communication System in which the multicast com
munication method of the present invention is performed.
0034. As shown in FIG. 1, the embodiment comprises a
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8) connected to the BSS3 and also connected to the BSSs

4 to 6 for processing calls originated from the MSS 1 and 2
or calls incoming thereto, updating location information of
the MSS 1 and 2, a gateway mobile Switching center

(G-MSC 9) connected to the MSCs 7 and 8 for performing
connections to other networks, a multicast communication
server 10 connected to the G-MSC 9, and also another
multicast communication server 11 connected to the MSCs
7 and 8. Radio connections between the MS1 and the BSS

3, and between the MSs to the BSSs 4 to 6 are respectively
established by a mobile communication procedure using the
CDMA system.
0035. The multicast communication servers 10 and 11
Store contents information of multicast Services, area infor
mation of each multicast Service as a destination for multi

casting information, and time for multicasting information.
Timers are installed inside of server. These timers are set for

each Stored information, and by the timers, time for Starting
multicasting the Stored information can be detected. Further,
a Service identifier is set for each multicast Service So as to
enable distributed information to be identified in the MSS 1
and 2.

0036 FIG. 2 shows a specific example of the embodi
ment composed of the MS2, the BSSs 4 to 6 and the MSC
8 shown in FIG. 1.

0037. As shown in FIG. 2, BSSs are classified into an
anchor BSS 5 for playing main roles of information multi
casting, and branch BSSs 4 and 6 for subordinately contrib
uting to information multicasting by means of link connec
tion between each branch BSS and the anchor BSS 5. The
anchor BSS 5 and branch BSSS 4 and 6 are connected to

each other by links 18 and 19.
0038 Functional sharing between the anchor BSS and the
branch BSSs may be different for each multicast informa
tion. Also, even for identical information, functional sharing
may be different for each multicasting information, for
example between day and night.
0039. The BSSs 4 to 6 respectively include diversity

hand-over trunk (DHT) 12 to 14 provided to perform a soft

hand-over operation in the CDMA System, and radio Sec
tions 15 to 17 provided to perform radio signal transmission
and reception processing, and Signal modulation and
demodulation. The Soft hand-over operation is one of unique
features of the CDMA system. As the CDMA system uses
the same frequency for radio communication, a MS can
establish a plurality of radio channels to a plurality of BSSs
as long as radio signal condition is good for each BSS.
Therefore, as for the reverse channel signal, the BSS 5 can
receive signal from the MS 2 not only via the radio section
15 of own BSS but also via the radio Section 16 of the BSS

4 and the radio section 17 of the BSS 6, and the strongest
signal is selected as the received signal at the DHT12 in the
BSS 5.

0040. The area information to be transmitted, which has

been stored in the multicast communication servers 10 and

11, contains bits of information regarding which BSS should
be set as an anchor BSS and which BSS should be set as a

plurality of mobile subscribers (MSs 1 and 2), base station
systems (BSSs 3 to 6) connected to the MSs 1 and 2 by radio

branch BSS. The area information may be different for each
multicasting information. For G-MSc 9 and MSCs 7 and 8,
a different BSS configuration may be specified each time a
multicast transmission request is transmitted. For example,

channels for playing main roles of information multicasting

even for identical multicast information, area information

to the MSs 1 and 2, mobile switching centers (MSCs 7 and

different between day and night may be specified.
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0041. In order to perform communications between BSSs
3 to 6 and MSs 1 and 2, the mobile communication system
includes a broadcast channel provided to Simultaneously
inform system information or the like to a plurality of MSS,
and a traffic channel provided to transmit specific data
mainly to respective MS. MSS 1 and 2 include means
provided to enable individual broadcast channel reception to
be performed.
0.042 Next, a multicast communication method in the
mobile communication System configured in the foregoing
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waiting or System information. Upon having received the
Starting of the multicast operation through the broadcast
channel, in the MSS 1 and 2, the identification information

indicating the spread code, the information for deriving the
Spread code or the spread code itself used for information
transmission is received through the broadcast channel of
the same BSS.

11, when a time comes to transmit accumulated data, infor

0050. If the identification information indicating the
Spread code or the information for deriving the spread code
is received, based on the information, the spread code is
introduced, and Setting is made for data reception based on
the Spread code. Also, information other than the spread
code, which is necessary for data reception, is received.
0051). In the MSs 1 and 2, after the starting of the
multi-cast operation has been recognized based on the
information received through the broadcast channel, in order

mation to be transmitted is notified together with area
information to be transmitted to G-MSC 9 or MSCs 7 and 8,

Surrounding BSSS, a receiving operation is also performed

the multicast communication Server 10 or 11, the request is
transferred to MSCs 7 and 8 corresponding to the requested
area information. In G-MSC 9, this request is copied when
necessary, and transferred to a plurality of MSCs.
0045. On the other hand, if MSCs 7 and 8 receive a
request transmitted from the multicast communication
server 10 or 11, the request is transferred to the anchor BSSs
3 and 5 corresponding to the requested area information. In
the MSCs 7 and 8, this request is copied when necessary, and
transferred to a plurality of anchor BSSs.
0046. Upon having received the request transferred from

is recognized, then Setting is made for data reception by the
Same procedure.
0052) If MS can receive data from a plurality of BSSs,
Setting is made for performing the RAKE combine.

manner will be described.

0043 FIG. 3 illustrates a flowchart of an embodiment of
a multicast communication method in the CDMA mobile

communication system shown in FIGS. 1 and 2.
0044) First, in the multicast communication server 10 or

and a request is made to perform a multicast operation (Step
S1). Here, if G-MSC 9 receives a request transmitted from

to detect whether the same information is transmitted from
for the notified information transmitted from another BSS. If
the transmission of the same information from another BSS

0.053 (Other Embodiments)
0054 FIG. 4 illustrates a flowchart of another embodi

ment of a multicast communication method in the CDMA

mobile communication system shown in FIGS. 1 and 2.
0055 First, in the multicast communication server 10 or
11, when a time comes to transmit accumulated data, infor

the MSC 8, the anchor BSS 5 hunts the DHT 12 for a

mation to be transmitted is notified together with area

multicast operation, and informs the Starting of information
transmission to surrounding branch BSSs 4 and 6 corre
sponding to the area for information transmission. Then,

7 and 8, and a request is made to perform a multicast

information to be transmitted to the G-MSC 9 or the MSCs

operation (step S11). Here, if the G-MSC 9 receives a

ordinate MS 2 (step S4). At this time, identification infor

request transmitted from the multicast communication
server 10 or 11, the request is transferred to the MSCs 7 and
8 corresponding to the requested area information. In the
G-MSC 9, this request is copied when necessary, and
transferred to a plurality of MSCs.
0056. On the other hand, if the MSCs 7 and 8 receive a
request transmitted from the multicast communication
server 10 or 11, the request is transferred to the anchor BSSs
3 and 5 corresponding to the requested area information. In
the MSCs 7 and 8, this request is copied when necessary, and
transferred to a plurality of anchor BSSs.
0057. Upon having received the request transferred from

notified.

multicast operation, and informs the Starting of information
transmission to surrounding branch BSSs 4 and 6 corre
sponding to the area for information transmission. Then,

links 18 and 19 are established for transmission of the

notified information between branch BSSs 4 and 6 (step S2).
0047. Then, in the branch BSSs 4 and 6, information

necessary for transmitting information regarding a spread
code or the like at the time of information transmission is

Selected and decided (step S3). A spread code may be

different not only for performing a multicast operation for
different information, but also for transmitting identical
information at a different time. Then, in each of BSSs 4 to

6, the Starting of information transmission by the multicast
operation is notified through the broadcast channel to Sub
mation indicating the Selected Spread code, information for
deriving the spread code or the spread code itself is Simul
taneously notified. Also, information other than the spread
code, which is necessary for data reception by the MS 2, is

0.048. After the starting of the multicast operation has
been notified to the MS 2, with an appropriate time interval,
data is transmitted from the anchor BSS 5 through the DHT
12 to the branch BSSs 4 and 6. Subsequently, in a branch
BSS that has received the data transmitted from the BSS 5,

a multicast operation is performed by using the pre-Selected

and decided spread code (step S5).
0049. In the MSS 1 and 2, the broadcast channel has been

received for receiving the paging of an incoming call during

the MSC 8, the anchor BSS 5 hunts the DHT 12 for a

links 18 and 19 are established for transmission of the

notified information between branch BSSs 4 and 6 (step
S12).
0.058 Subsequently, in the branch BSSs 4 and 6, infor

mation necessary for transmitting information regarding a
Spread code or the like at the time of information transmis
Sion is Selected and decided, and transmitted to the anchor

BSS 5 (step S13). A spread code may be different not only

for performing a multicast operation for different informa
tion, but also for transmitting identical information at a
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different time. Then, in the anchor BSS 5, the information
transmitted from the branch BSSS 4 and 6 is combined with

the information for data transmission, Such as the spread
code selected and set in the anchor BSS 5. Then, a list of
BSS to which identical information is transmitted, and a list

of information regarding the spread code or the like used by
each BSS, are made, and notified to the branch BSSS 4 and

6 (step S14).
0059. In the branch BSSs 4 and 6, when the starting of the

multicast operation is notified, the list of BSS to which
identical data is transmitted and the list of information

regarding the Spread code or the like used by BSS are also
notified simultaneously, these lists having been received
from the anchor BSS 5. Also, in the anchor BSS5, when the

starting of the multicast operation is notified, the list of BSS
to which identical data is transmitted and the list of infor

mation regarding the spread code or the like used by BSS are

simultaneously notified (step S15).
0060. After the information transmitted from the BSSs 4
to 6 have been received, in the MS 2, detection is made as
to existence of receivable BSS in the list of BSS to which
received identical data is transmitted. If receivable BSS

exists, then the information regarding the spread code or the
like used by BSS, which has been received beforehand, is
used, and Setting is made to receive data from a plurality of
BSSS.

0061. With a proper time interval from processing in step
S15, in the anchor BSS 5, data is transmitted through the
DHT 12 to the branch BSS54 and 6. Then, in the BSS that

has received the above data, a multicast operation is per
formed for the data by using the Setting of pre-Selected and

decided spread code or the like (step S16)
0.062 Because of the foregoing configuration, the present
invention is effective in the following respects.

0063 (1) Signals transmitted from a plurality of base

station systems can be combined by performing the RAKE
combine in a mobile subscriber locating in the vicinity of the
boundary of the cell. Accordingly, even if transmission
power is set low in one base Station System, a Signal Strength
after RAKE combined in the mobile Subscriber can be kept
high. Thus, transmission power can be reduced in the base
Station System that performs a multicast operation.

0064 (2) A multicast operation can be performed without

any complex procedures Such as a calling operation. A
multicast operation can be efficiently performed for a large
number of mobile Subscribers.
What is claimed is:
1. A multicast communication method in a CDMA mobile

communication System, which comprises a plurality of
mobile Subscribers and a plurality of base Station Systems
communicatively connected to Said mobile Subscribers by
radio channels, Said method comprising:
notifying, by each of Said base Stations to Said mobile
Subscribers, multicast information necessary for receiv
ing a multicast broadcast to be output from at least one
of Said base Stations at a time of information transmis

Sion; and

transmitting multicast data from Said at least one of Said
base Stations to Said mobile Subscribers.
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2. The multicast communication method according to
claim 1, wherein the multicast information necessary for
receiving a multicast broadcast comprises multicast Starting
information and spread code information.
3. The multicast communication method according to
claim 1, wherein the multicast data is transmitted from a
broadcast channel of Said at least one of Said base Stations.

4. The multicast communication method according to
claim 1, further comprising:
receiving, by at least one of Said mobile Subscribers, Said
multicast data transmitted from at least two of Said base

Stations, and

performing a RAKE combining proceSS by Said at least
one of Said mobile Subscribers in order to extract the

multicast data Sent over the corresponding broadcast
channel of Said at least two of Said base Stations.
5. A multicast communication method in a CDMA mobile

communication System, which comprises a plurality of
mobile Subscribers and a plurality of base Station Systems
including anchor base Stations and branch base Stations that
are communicatively connected to Said mobile Subscribers
by radio channels, Said method comprising:
outputting information regarding a multicast transmission
to be output, the information including a designated
area in which the multicast transmission is to be

broadcast;

transferring the information regarding the multicast trans
mission to one or more of Said anchor base Stations

corresponding to the designated area;
informing, by Said one or more anchor base Stations to one
or more of Said branch base Stations adjacent to Said
one or more anchor base Stations, a starting of infor
mation transmission of the multicast transmission; and

notifying, by Said one or more branch base Stations to at
least one of Said mobile Subscribers in a radio trans

mission range of Said one or more branch base Stations,
a starting of information transmission of the multicast
transmission; and

transmitting, over a multicast channel at a time corre
sponding to the Starting of information transmission,
multicast data to Said at least one of Said mobile
Subscribers.

6. The multicast communication method according to
claim 5, wherein the multicast information comprises mul
ticast Starting information and spread code information.
7. The multicast communication method according to
claim 5, further comprising:
receiving, by at least one of Said mobile Subscribers, Said
multicast data transmitted from at least two of Said base

Stations, and

performing a RAKE combining proceSS by Said at least
one of Said mobile Subscribers in order to extract Said

multicast data Sent over the corresponding broadcast
channel of Said at least two of Said base Stations.

US 2004/0203966 A1

8. A multicast communication system in a CDMA mobile
communication System, which comprises a plurality of
mobile Subscribers and a plurality of base Station Systems
communicatively connected to Said mobile Subscribers by
radio channels, each of Said Station Systems comprising:
notifying means for notifying multicast information nec
essary for receiving a multicast broadcast to be output
at a time of information transmission; and

transmitting means for transmitting multicast data to Said
mobile Subscribers.

9. The multicast communication System according to
claim 8, wherein the multicast information necessary for
receiving a multicast broadcast comprises multicast Starting
information and spread code information.
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10. The multicast communication System according to
claim 8, wherein the multicast data is transmitted from a
broadcast channel of Said at least one of Said base Stations.

11. The multicast communication System according to
claim 8, wherein each of Said mobile Subscribers comprises:
receiving means for receiving Said multicast data trans
mitted from at least two of Said base Stations, and

means for performing a RAKE combining process to
extract the multicast data transmitted from Said at least
two of Said base Stations.

