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(57) ABSTRACT 
A system for avoiding congestion in mobile terminal com 
munication, includes (a) a plurality of mobile stations, (b) a 
plurality of base stations, and (c) a base station controller 
connected to the base stations through a common commu 
nication line. The base station controller (a) monitors an 
activity ratio of a doWn common communication line, (b) 
When it is judged that the activity ratio of a doWn common 
communication line may be congested, assigns an order of 
precedence to each of the mobile stations using the common 
communication line, based on the number of base stations to 
Which each of the mobile stations concurrently makes com 
munication, and (c) abandons loW-rate voice frames at a 
constant ratio among voice frames of a mobile station to 
Which a low order of precedence is assigned. 
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SYSTEM FOR AVOIDING CONGESTION IN 
MOBILE COMMUNICATION AND METHOD OF 

DOING THE SAME 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The invention relates to a system for avoiding 
congestion in a mobile communication system, and more 
particularly to such a system Which avoids a common 
communication line betWeen a mobile station and a base 
station controller from being congested due to an increase in 
traf?c, and resultingly, avoids degradation in communication 
quality in a mobile station. 

[0003] 2. Description of the Related Art 

[0004] According to the IS-95 type mobile communica 
tion system standardiZed by US. Telecommunications 
Industry Association (TIA), When a common communica 
tion line of an asynchronous transfer mode (ATM) type is 
used in communication betWeen a base station and a base 
station controller, a mobile station is designed to be con 
nected to a base station through a Wireless channel, and a 
base station is designed to be connected to a base station 
controller, Which is a host relative to the base station, 
through a common communication line. 

[0005] Voice signals transmitted betWeen a mobile station 
and a base station controller are encoded in four rates of 
FULL, 1/2, 1A1 and Vs in dependence on an amount of data 
included in voice signals in accordance With the variable rate 
voice signal encoding system de?ned in the above-men 
tioned IS-95 type mobile communication system. When a 
user makes communication, voice signals are encoded at a 
relatively high rate to produce a long voice frame, Whereas 
When a user makes little communication, voice signals are 
encoded at a relatively loW rate to produce a short voice 
frame. 

[0006] The thus produced voice frames having a variable 
length are turned into ATM cells, Which are transmitted 
betWeen a base station and a base station controller through 
a common communication line. 

[0007] When a mobile station is in soft-hand-off condi 
tion, that is, When a mobile station is in a condition to make 
communication With a plurality of base stations, a base 
station controller transmits the same voice frames in the 
form of ATM cells to all base stations to Which a mobile 
station is connected, through each of doWn common com 
munication lines. Voice signals transmitted from base sta 
tions to a mobile station are synthesiZed at the mobile station 
in Wireless form. 

[0008] Voice signals transmitted from a mobile station are 
turned into ATM cells in all base stations to Which the 
mobile station is connected, and are transmitted to a base 
station controller through an up common communication 
line. Then, the ATM cells are turned back to voice frames in 
the base station controller. 

[0009] When a base station controller receives voice 
frames having the same order numbers in the same mobile 
station, through a plurality of base stations, the base station 
selects a voice frame having best quality, and transmits the 
thus selected voice frame to a host apparatus. 
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[0010] HoWever, if a common communication line 
becomes congested due to an increase in traffic, voice frames 
existing betWeen a base station and a base station controller 
are all abandoned before being turned into ATM cells. 

[0011] There have been suggested a lot of systems for 
avoiding congestion in a mobile communication system. 

[0012] For instance, Japanese Unexamined Patent Publi 
cation No. 11-164346 has suggested a mobile communica 
tion system in Which one of hard-hand-off and soft-hand-off 
is selected so that a ratio of mobile communication terminals 
carrying out hard-hand-off is increased in the mobile com 
munication system, ensuring reduction in communication 
traffic betWeen a Wireless base station controller and a 
Wireless base station. 

[0013] Japanese Unexamined Patent Publication No. 
11-275622 has suggested an apparatus for carrying out 
hand-off among base stations. The apparatus is equipped in 
a mobile communication exchange including a control sig 
nal line and a communication line both of Which are con 
nected to another mobile communication exchange. The 
apparatus is comprised of a ?rst table in Which a frequency 
at Which the control signal line is used is stored, a second 
table in Which a frequency at Which the communication line 
is used is stored, means for ?nding a non-used line With 
reference to the ?rst table, When requested by a base station 
to carry out hand-off, and ?nding a non-used line With 
reference to the second table, When a non-used line cannot 
be found With reference to the ?rst table, and means for 
carrying out hand-off through the use of the thus found 
non-used line. 

[0014] Japanese Unexamined Patent Publication No. 
10-79985, Which is based on US. patent application Ser. No. 
08/672,833 ?led by Michael D. CotZin on Jun. 28, 1996 and 
assigned to Motorola Incorporated, has suggested a method 
of monitoring a channel by means of a mobile unit in a 
communication system for transmitting data frame. The 
method includes the steps of monitoring a signal quality of 
a current traffic channel, judging Whether the signal quality 
of a current traf?c channel is Within a predetermined level, 
ignoring data received by the current traf?c channel during 
a time-slot assigned to the mobile unit for receiving data, 
and monitoring a control channel during a time-slot assigned 
to the mobile unit for receiving data. 

[0015] Japanese Unexamined Patent Publication No. 
10-145834 has suggested a method of carrying out soft 
hand-off betWeen a mobile station and a plurality of base 
stations in a mobile communication system including a 
mobile station and a base station to Which the mobile station 
is connected, the method including the steps of connecting 
adjacent base stations to each other through a channel 
logically separated from a mobile exchange, and carrying 
out soft-hand-off control led by one of a plurality of the base 
stations, through the channel betWeen the mobile station and 
a plurality of base stations. 

[0016] Japanese Patent No. 2702437 (Japanese Unexam 
ined Patent Publication No. 8-265818) has suggested a 
mobile communication system having a function of sWitch 
ing a communication channel. The mobile communication 
system includes a ?rst memory storing a threshold value, a 
second memory storing a level of a received electric ?eld in 
association With a base station Which transmitted the electric 
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?eld, and a comparator Which, on receipt of a Warning that 
a level of an electric ?eld is degraded, compares the level 
stored in the second memory to the threshold value. If a level 
of the received electric ?eld is greater than the threshold 
value, a request of measuring a level of an electric ?eld is 
transmitted only to a base station associated With the level 
greater than the threshold value. 

[0017] The above-mentioned conventional systems for 
avoiding congestion in a mobile communication system is 
accompanied With a problem that When an activity ratio of 
a common communication line betWeen a base station and a 

base station controller is increased, and at last, becomes 
congested due to an increase in the number of mobile 
stations covered by a base station, voice frames existing 
betWeen mobile stations using the common communication 
line and the base station controller are all abandoned. 

[0018] The conventional systems are accompanied further 
With a problem that When voice frames of a mobile station 
Which is in a non soft-hand-off condition and Which is 
connected to a base station controller through a common 
communication line Which is a sole communication line for 
the mobile station, are abandoned, voice data lacks betWeen 
the mobile station and a base station controller, resulting in 
degradation in communication quality. 

SUMMARY OF THE INVENTION 

[0019] In vieW of the above-mentioned problems in the 
conventional systems, it is an object of the present invention 
to provide a system for avoiding congestion in mobile 
communication Which system is capable of reducing traf?c 
in a common communication line and preventing degrada 
tion in communication quality in a mobile station using the 
common communication line as a sole communication line 
therefor. 

[0020] In one aspect of the present invention, there is 
provided a system for avoiding congestion in mobile termi 
nal communication, including (a) a plurality of mobile 
stations, (b) a plurality of base stations, and (c) a base station 
controller connected to the base stations through a common 
communication line, each of the mobile stations having a 
soft-hand-off function by Which each of the mobile stations 
can make communication With the base stations, and having 
a function of encoding voice signals transmitted to and 
received from the base station controller, With a variable 
rate, the base station controller (a) monitoring an activity 
ratio of a doWn common communication line, (b) When it is 
judged that the activity ratio of a doWn common commu 
nication line may be congested, assigning an order of 
precedence to each of the mobile stations using the common 
communication line, based on the number of base stations to 
Which each of the mobile stations concurrently makes com 
munication, and (c) abandoning loW-rate voice frames at a 
constant ratio among voice frames of a mobile station to 
Which a loW order of precedence is assigned. 

[0021] For instance, the base station controller may be 
designed, When the activity rate increases, to gradually 
increase the ratio at Which voice frames are abandoned 
among all voice frames, the rate of the voice frames, and the 
order of precedence of a mobile station transmitting and 
receiving voice frames to be abandoned. 

[0022] It is preferable that the base station controller 
includes a ?rst memory to store therein a ?rst list of base 
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stations to Which each of the mobile stations using the 
common communication line concurrently makes commu 
nications, in Which case, if there is a change in base stations 
to Which each of the mobile stations concurrently makes 
communications, the ?rst memory re?ects the change to the 
list. 

[0023] It is preferable that each of the base stations 
includes a second memory to store therein a ?rst list of base 
stations to Which each of the mobile stations using the 
common communication line concurrently makes commu 
nications, and Wherein if there is a change in base stations 
to Which each of the mobile stations concurrently makes 
communications, the ?rst memory re?ects the change to the 
list. 

[0024] It is preferable that the base station controller 
includes a second list in Which a rate of voice frames to be 
abandoned When the activity ratio of the common commu 
nication line reaches a threshold activity ratio, a ratio at 
Which voice frames are to be abandoned among all voice 
frames, and the minimum number of base stations to Which 
a target mobile station is connected are de?ned for each of 
activity ratios. 

[0025] It is preferable that each of the base stations 
includes a second list in Which a rate of voice frames to be 
abandoned When the activity ratio of the common commu 
nication line reaches a threshold activity ratio, a ratio at 
Which voice frames are to be abandoned among all voice 
frames, and the minimum number of base stations to Which 
a target mobile station is connected are de?ned for each of 
activity ratios. 

[0026] It is preferable that the base station controller, 
When the activity ratio of the doWn common communication 
line reaches the threshold activity ratio, abandons voice 
frames at the rate and at the ratio Without transmitting to the 
doWn common communication line in a mobile station or 
mobile stations using the doWn common communication 
line and connected to the base stations in a number equal to 
or greater than the minimum number of base stations. 

[0027] It is preferable that each of the base stations, When 
the activity ratio of the up common communication line 
reaches the threshold activity ratio, abandons voice frames 
at the rate and at the ratio Without transmitting to the up 
common communication line in a mobile station or mobile 
stations using the up common communication line and 
connected to the base stations in a number equal to or greater 
than the minimum number of base stations. 

[0028] There is further provided a system for avoiding 
congestion in mobile terminal communication, including (a) 
a plurality of mobile stations, (b) a plurality of base stations, 
and (c) a base station controller connected to the base 
stations through a common communication line, each of the 
mobile stations having a soft-hand-off function by Which 
each of the mobile stations can make communication With 
the base stations, and having a function of encoding voice 
signals transmitted to and received from the base station 
controller, With a variable rate, each of the base stations (a) 
monitoring an activity ratio of an up common communica 
tion line, (b) When it is judged that the activity ratio of an up 
common communication line may be congested, assigning 
an order of precedence to each of the mobile stations using 
the common communication line, based on the number of 
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base stations to Which each of the mobile stations concur 
rently makes communication, and (c) abandoning loW-rate 
voice frames at a constant ratio among voice frames of a 
mobile station to Which a loW order of precedence is 
assigned. 
[0029] In another aspect of the present invention, there is 
provided a method of avoiding congestion in a mobile 
terminal communication system including: (a) a plurality of 
mobile stations, (b) a plurality of base stations, and (c) a base 
station controller connected to the base stations through a 
common communication line, each of the mobile stations 
having a soft-hand-off function by Which each of the mobile 
stations can make communication With the base stations, and 
having a function of encoding voice signals transmitted to 
and received from the base station controller, With a variable 
rate, the method including the steps of (a) monitoring an 
activity ratio of a doWn common communication line, (b) 
When it is judged that the activity ratio of a doWn common 
communication line may be congested, assigning an order of 
precedence to each of the mobile stations using the common 
communication line, based on the number of base stations to 
Which each of the mobile stations concurrently makes com 
munication, and (c) abandoning loW-rate voice frames at a 
constant ratio among voice frames of a mobile station to 
Which a loW order of precedence is assigned, the steps (a), 
(b) and (c) being to be carried out by the base station 
controller. 

[0030] The method may further include the step of, When 
the activity rate increases, (d) gradually increasing the ratio 
at Which voice frames are abandoned among all voice 
frames, the rate of the voice frames, and the order of 
precedence of a mobile station transmitting and receiving 
voice frames to be abandoned, the step (d) being to be 
carried out by the base station controller. 

[0031] The method may further include the steps of (e) 
storing therein a ?rst list of base stations to Which each of the 
mobile stations using the common communication line 
concurrently makes communications, and if there is a 
change in base stations to Which each of the mobile stations 
concurrently makes communications, re?ecting the change 
to the list. 

[0032] For instance, the steps (e) and are to be carried 
out by the base station controller, or by each of the base 
stations. 

[0033] The method may further include the step of (g) 
storing a second list in Which a rate of voice frames to be 
abandoned When the activity ratio of the common commu 
nication line reaches a threshold activity ratio, a ratio at 
Which voice frames are to be abandoned among all voice 
frames, and the minimum number of base stations to Which 
a target mobile station is connected are de?ned for each of 
activity ratios. 

[0034] For instance, the step (g) is to be carried out by the 
base station controller, or by each of the base stations. 

[0035] The method may further include the step of, When 
the activity ratio of the doWn common communication line 
reaches the threshold activity ratio, (h) abandoning voice 
frames at the rate and at the ratio Without transmitting to the 
doWn common communication line in a mobile station or 
mobile stations using the doWn common communication 
line and connected to the base stations in a number equal to 
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or greater than the minimum number of base stations, the 
step (h) being to be carried out by the base station controller. 

[0036] The method may further include the step of, When 
the activity ratio of the up common communication line 
reaches the threshold activity ratio, abandoning voice 
frames at the rate and at the ratio Without transmitting to the 
up common communication line in a mobile station or 
mobile stations using the up common communication line 
and connected to the base stations in a number equal to or 
greater than the minimum number of base stations, the step 
(i) being to be carried out by each of the base stations. 

[0037] There is further provided a method of avoiding 
congestion in a mobile terminal communication system 
including: (a) a plurality of mobile stations, (b) a plurality of 
base stations, and (c) a base station controller connected to 
the base stations through a common communication line, 
each of the mobile stations having a soft-hand-off function 
by Which each of the mobile stations can make communi 
cation With the base stations, and having a function of 
encoding voice signals transmitted to and received from the 
base station controller, With a variable rate, the method 
including the steps of (a) monitoring an activity ratio of an 
up common communication line, (b) When it is judged that 
the activity ratio of an up common communication line may 
be congested, assigning an order of precedence to each of 
the mobile stations using the common communication line, 
based on the number of base stations to Which each of the 
mobile stations concurrently makes communication, and (c) 
abandoning loW-rate voice frames at a constant ratio among 
voice frames of a mobile station to Which a loW order of 
precedence is assigned, the steps (a), (b) and (c) being to be 
carried out by each of the base stations. 

[0038] In still another aspect of the present invention, 
there is provided a recording medium readable by a com 
puter, storing a program therein for causing a computer to 
operate a base station controller in the above-mentioned 
system. 

[0039] There is further provided a recording medium 
readable by a computer, storing a program therein for 
causing a computer to carry out the above-mentioned 
method. 

[0040] The advantages obtained by the aforementioned 
present invention Will be described hereinbeloW. 

[0041] In accordance With the present invention, if either 
a base station or a base station controller judges that a 
common communication line connecting the base station 
and the base station controller to each other may be con 
gested due to an increase in traf?c, loW-rate voice frames of 
a mobile station Which uses a plurality of common commu 
nication lines and Which is in a soft-hand-off condition are 
?rst abandoned. Hence, it Would be possible to reduce traf?c 
in a common communication line and prevent degradation in 
communication quality in a mobile communication using a 
common communication line as a sole communication line 
therefor. 

[0042] The above and other objects and advantageous 
features of the present invention Will be made apparent from 
the folloWing description made With reference to the accom 
panying draWings, in Which like reference characters des 
ignate the same or similar parts throughout the draWings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0043] FIG. 1 is a block diagram of an embodiment of the 
system for avoiding congestion in mobile communication, in 
accordance With the present invention. 

[0044] FIG. 2 illustrates a list shoWing correspondence 
betWeen a mobile station and a base station or base stations 
to Which the mobile station is connected. 

[0045] FIG. 3 illustrates a list shoWing voice frames to be 
abandoned. 

[0046] FIG. 4 is a ?oW-chart shoWing an operation of the 
system illustrated in FIG. 1. 

[0047] FIG. 5 illustrates eXamples of recording mediums 
in Which a program for operating the system is to be stored. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0048] A preferred embodiment in accordance With the 
present invention Will be eXplained hereinbeloW With refer 
ence to draWings. 

[0049] FIG. 1 is a block diagram of a system for avoiding 
congestion in mobile communication, in accordance With an 
embodiment of the present invention. 

[0050] The system is comprised of a ?rst base station 100 
covering a ?rst service area 120, a second base station 200 
covering a second service area 220, a ?rst mobile station 
101, a second mobile station 201 moving Within the second 
service area 220, and a base station controller 1 connected 
to the ?rst base station 100 through a ?rst common com 
munication line 110 and to the second base station 200 
through the second common communication line 210. 

[0051] The ?rst mobile station 101 is noW located Within 
the ?rst service area 120, and is connected to the ?rst base 
station 100 through a ?rst Wireless channel 111. The ?rst 
mobile station 101 is connected to the base station controller 
1 via the ?rst base station through the ?rst Wireless channel 
111 the ?rst common communication line 110. 

[0052] The ?rst mobile station 101 is located also Within 
the second service area 220, and is connected to the second 
base station 200 through a second Wireless channel 212. The 
?rst mobile station 101 is connected to the base station 
controller 1 via the second base station 200 through the 
second Wireless channel 212 and the second common com 
munication line 210. 

[0053] That is, the ?rst mobile station 101 is noW in a 
soft-hand-off condition. 

[0054] The second mobile station 201 is connected to the 
base station controller 1 via the second base station 200 
through a third Wireless channel 211 and the second com 
mon communication line 210. 

[0055] Voice signals addressed to the ?rst mobile station 
101 are encoded to voice frames in a variable rate in the base 
station controller 1, and then transmitted to the ?rst mobile 
station 101 via the ?rst base station 100 through the ?rst 
common communication line 110 and the ?rst Wireless 
channel 111 and via the second base station 200 through the 
second common communication line 210 and the second 
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Wireless channel 212. The thus transmitted voice frames are 
synthesiZed to one another in a Wireless form in the ?rst 
mobile station 101. 

[0056] Voice frames 11 to 16 each having a variable rate 
are transmitted from the base station controller 1 at a 
constant interval to the ?rst mobile station 101 through the 
?rst common communication line 110. 

[0057] Voice frames 31 to 36 each having a variable rate 
are transmitted from the base station controller 1 at a 
constant interval to the ?rst mobile station 101 through the 
second common communication line 210. 

[0058] Voice frames 21 to 26 each having a variable rate 
are transmitted from the base station controller 1 at a 
constant interval to the second mobile station 201 through 
the second common communication line 210. 

[0059] The voice frames 11 to 16 are identical With the 
voice frames 31-36 in structure. 

[0060] FIG. 2 illustrates an eXample of a connection list 
shoWing correspondence betWeen mobile stations and base 
stations to be connected to the mobile stations. 

[0061] As illustrated in FIG. 2, the ?rst mobile station 101 
includes a memory (not illustrated), in Which base stations 
to Which the ?rst mobile station 101 is to be connected are 
stored. Similarly, the second mobile station 201 includes a 
memory (not illustrated), in Which base stations to Which the 
second mobile station 201 is to be connected are stored. 

[0062] According to the list, the ?rst mobile station 101 is 
connected to both the ?rst and second base stations 100 and 
200, and hence, is in a soft-hand-off condition. The second 
mobile station 201 is connected only to the second base 
station 200. 

[0063] FIG. 3 illustrates an abandonment list in accor 
dance With Which voice frames are abandoned. 

[0064] Each of the ?rst base station 100, the second base 
station 200 and the base station controller 1 has such an 
abandonment list as illustrated in FIG. 3. 

[0065] In the abandonment list, n indicates a table 
number, “Cn” indicates a minimum number of base stations 
to Which a mobile station is connected, “Rn” indicates a 
frame rate, “Dn” indicates a ratio at Which voice frames are 
abandoned, and “nn” indicates an activity ratio of a common 
communication line. 

[0066] For instance, the table number 1 indicates that 
When the activity ratio 111 is equal to or greater than 70%, but 
smaller than 80%, Vs (R1) of voice frames are to be aban 
doned by 40% (D1) per a unit number of voice frames in all 
mobile stations Which are connected to three or more (C1) 
base stations among base stations using a common commu 
nication line. 

[0067] The table number 2 indicates that When the activity 
ratio 112 is equal to or greater than 80%, but smaller than 
90%, Vs (R2) of voice frames are to be abandoned by 90% 
(D2) per a unit number of voice frames in all mobile stations 
Which are connected to tWo or more (C2) base stations 
among base stations using a common communication line. 

[0068] The table number 3 indicates that When the activity 
ratio 113 is equal to or greater than 90, Vs (R3) of voice frames 
are to be abandoned by 90% (D3) per a unit number of voice 
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frames in all mobile stations Which are connected to tWo or 
more (C3) base stations among base stations using a com 
mon communication line. 

[0069] The table number 4 indicates that When the activity 
ratio 114 is equal to or greater than 90%, 1A1 (R4) of voice 
frames are to be abandoned by 50% (D 4) per a unit number 
of voice frames in all mobile stations Which are connected 
to tWo or more (C4) base stations among base stations using 
a common communication line. 

[0070] FIG. 4 is a ?oW-chart shoWing an operation of the 
system for avoiding congestion in mobile communication, in 
accordance With the embodiment. 

[0071] The operation shoWn in FIG. 4 is carried out When 
voice frames are transmitted from the base station controller 
1 through the ?rst and/or second common communication 
lines 110 and 210, after the ?rst and second base stations 100 
and 200 and the base station controller 1 have acquired 
activity ratios of the ?rst and second common communica 
tion lines 110 and 210. 

[0072] First, it is judged in step S401 that an activity ratio 
of the ?rst and/or second common communication lines 110 
and 210 is Within any one of ranges of the activity ratios 11H 
de?ned in the abandonment list illustrated in FIG. 3. 

[0073] If the activity ratio is not Within any one of the 
ranges of the activity ratios 11H de?ned in the abandonment 
list (NO in step S401), voice frames are transmitted to a 
target mobile station from the base station controller 1 
through the ?rst and/or second common communication 
lines 110 and 210, in step S405. 

[0074] If the activity ratio is Within any one of the ranges 
of the activity ratios 11H de?ned in the abandonment list (YES 
in step S401), it is judged in step S402 Whether the number 
of base stations to Which a target mobile station is connected 
is equal to or greater than the minimum number Cn. 

[0075] If the number of base stations to Which a target 
mobile station is connected is smaller than the minimum 
number Cn (NO in step S402), voice frames are transmitted 
to a target mobile station from the base station controller 1 
through the ?rst and/or second common communication 
lines 110 and 210, in step S405. 

[0076] If the number of base stations to Which a target 
mobile station is connected is equal to greater than the 
minimum number Cn (YES in step S402), it is judged in step 
S403 Whether voice frames having a rate Rn are to be 
abandoned at an abandonment ratio Dn, or transmitted to a 
target mobile station. 

[0077] If voice frames are judged to be transmitted to a 
target mobile station, voice frames are transmitted to a target 
mobile station from the base station controller 1 through the 
?rst and/or second common communication lines 110 and 
210, in step S405. 

[0078] If voice frames are judged to be abandoned, voice 
frames are abandoned in step S404. 

[0079] HereinbeloW is explained an operation of the sys 
tem in detail With reference to FIGS. 1 to 4. 

[0080] The base station controller 1 carries out a process 
of avoiding congestion as folloWs, When an activity ratio of 
the second common communication line 210 in a doWn 
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direction is increased. When an activity ratio of the second 
common communication line 210 in an up direction is 
increased, the same process is carried out by the ?rst and/or 
second base stations 100 and 200. 

[0081] When an activity ratio of the second common 
communication line 210 in a doWn direction is smaller than 
70%, there does not eXist the table number “n” in the 
abandonment list, corresponding to such an activity ratio 
(NO in step S401). As a result, the base station controller 1 
transmits voice frames 33 and 23 to the ?rst and second 
mobile stations 101 and 201, in step S405. 

[0082] When an activity ratio of the second common 
communication line 210 in a doWn direction reaches 70%, 
the table number 1 is selected in step S401. 

[0083] Then, it is judged in step S402 Whether the number 
of base stations to Which a target mobile station is connected 
is equal to or greater than the minimum number Cn. The 
minimum number C1 corresponding to the table number 1 is 
equal to 3. Since the number of base stations to Which the 
?rst and second mobile stations 101 and 201 are connected 
is smaller than three (3), the base station controller 1 
transmits voice frames 34 and 24 to the ?rst and second 
mobile stations 101 and 201, in step S405. 

[0084] When an activity ratio of the second common 
communication line 210 in a doWn direction reaches 80%, 
the table number 2 is selected in step S401. 

[0085] The minimum number C2 corresponding to the 
table number 2 is equal to 2. Since the ?rst mobile station 
101 is connected to the tWo base stations 100 and 200, the 
?rst mobile station 101 meets the minimum number require 
ment (YES in step S402). 

[0086] Then, a voice frame 35 of Vs rate is judged to be 
abandoned by 90% (D2). The voice frame 35 is abandoned 
in step S404. 

[0087] On the other hand, the second mobile station 201 is 
connected to only one base station 200. Hence, the second 
mobile station 201 meets the minimum number requirement 
(NO in step S402). As a result, the base station controller 1 
transmits voice frame 25 to the second mobile station 201, 
in step S405. 

[0088] When an activity ratio of the second common 
communication line 210 in a doWn direction reaches 90%, 
the table numbers 3 and 4 are selected in step S401. 

[0089] The minimum numbers C3 and C4 corresponding to 
the table numbers 3 and 4 are both equal to 2. Since the ?rst 
mobile station 101 is connected to the tWo base stations 100 
and 200, the ?rst mobile station 101 meets the minimum 
number requirement (YES in step S402). 

[0090] Then, it is judges in step S403 Whether a voice 
frame 36 of 1A rate is to be abandoned by 50% (D2) or 
transmitted to the ?rst mobile station 101. 

[0091] If the voice frame 36 is judged to be abandoned, the 
voice frame 36 is abandoned in step S404. 

[0092] If the voice frame 36 is judged to be transmitted, 
the base station controller 1 transmits the voice frame 36 to 
the ?rst mobile station 101, in step S405. 

[0093] On the other hand, the second mobile station 201 is 
connected to only one base station 200. Hence, the second 
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mobile station 201 meets the minimum number requirement 
(NO in step S402). As a result, the base station controller 1 
transmits voice frame 26 to the ?rst mobile station 101, in 
step S405. 

[0094] Though the tWo base stations 100 and 200 are 
connected to the base station controller 1 through the ?rst 
and second common communication lines 110 and 210, 
respectively, in the above-mentioned embodiment, any num 
ber of base stations may be connected to the base station 
controller 1 through a common communication line or 
common communication lines. 

[0095] As mentioned earlier, the conventional systems are 
accompanied further With a problem that When a common 
communication line connecting a base station and a base 
station controller to each other becomes congested, and 
hence, voice frames of a mobile station Which is in a non 
soft-hand-off condition and Which is connected to the base 
station controller through the common communication line 
Which is a sole communication line for the mobile station, 
are abandoned, voice data lacks betWeen the mobile station 
and the base station controller, resulting in degradation in 
communication quality. 

[0096] In accordance With the above-mentioned embodi 
ment, if the base station controller 1 judges that the second 
common communication line 210 connecting the second 
base station 200 and the base station controller 1 to each 
other may be congested due to an increase in traf?c, the 
loW-rate voice frames 35 and 36 addressed to the ?rst mobile 
station 101 Which uses a plurality of common communica 
tion lines and Which is in a soft-hand-off condition are ?rst 
abandoned. Hence, it Would be possible to reduce traffic in 
the second common communication line 210, and protect 
voice frames addressed to the second mobile communication 
201 using the second common communication line 210 as a 
sole communication line, ensuring degradation in commu 
nication quality. 

[0097] The system for avoiding congestion in mobile 
communication having been mentioned so far may be oper 
ated by a program including various commands, and be 
presented through a recording medium readable by a com 
puter. 

[0098] In the speci?cation, the term “recording medium” 
means any medium Which can record data therein. Examples 
of a recording medium are illustrated in FIG. 5. 

[0099] The term “recording medium” includes, for 
instance, a disk-shaped recorder 401 such as CD-ROM 
(Compact Disk-ROM) or PD, a magnetic tape, MO (Mag 
neto Optical Disk), DVD-ROM (Digital Video Disk-Read 
Only Memory), DVD-RAM (Digital Video Disk-Random 
Access Memory), a ?oppy disk 402, a memory chip 404 
such as RAM (Random Access Memory) or ROM (Read 
Only Memory), EPROM (Erasable Programmable Read 
Only Memory), EEPROM (Electrically Erasable Program 
mable Read Only Memory), smart media (Registered Trade 
Mark), a ?ush memory, a reWritable card-type ROM 405 
such as a compact ?ush card, a hard disk 403, and any other 
suitable means for storing a program therein. 

[0100] A recording medium storing a program for accom 
plishing the above-mentioned apparatus may be accom 
plished by programming functions of the above-mentioned 
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apparatuses With a programming language readable by a 
computer, and recording the program in a recording medium 
such as mentioned above. 

[0101] A hard disc equipped in a server may be employed 
as a recording medium. It is also possible to accomplish the 
recording medium in accordance With the present invention 
by storing the above-mentioned computer program in such 
a recording medium as mentioned above, and reading the 
computer program by other computers through a netWork. 

[0102] As a computer 400, there may be used a personal 
computer, a desk-top type computer, a note-book type com 
puter, a mobile computer, a lap-top type computer, a pocket 
computer, a server computer, a client computer, a Worksta 
tion, a host computer, a commercially available computer, 
and electronic eXchanger, for instance. 

[0103] While the present invention has been described in 
connection With certain preferred embodiments, it is to be 
understood that the subject matter encompassed by Way of 
the present invention is not to be limited to those speci?c 
embodiments. On the contrary, it is intended for the subject 
matter of the invention to include all alternatives, modi? 
cations and equivalents as can be included Within the spirit 
and scope of the folloWing claims. 

[0104] The entire disclosure of Japanese Patent Applica 
tion No. 2000-046500 ?led on Feb. 23, 2000 including 
speci?cation, claims, draWings and summary is incorporated 
herein by reference in its entirety. 

What is claimed is: 
1. A system for avoiding congestion in mobile terminal 

communication, comprising: 
(a) a plurality of mobile stations; 

(b) a plurality of base stations; and 

(c) a base station controller connected to said base stations 
through a common communication line, 

each of said mobile stations having a soft-hand-off func 
tion by Which each of said mobile stations can make 
communication With said base stations, and having a 
function of encoding voice signals transmitted to and 
received from said base station controller, With a vari 
able rate, 

said base station controller (a) monitoring an activity ratio 
of a doWn common communication line, (b) When it is 
judged that said activity ratio of a doWn common 
communication line may be congested, assigning an 
order of precedence to each of said mobile stations 
using said common communication line, based on the 
number of base stations to Which each of said mobile 
stations concurrently makes communication, and (c) 
abandoning loW-rate voice frames at a constant ratio 
among voice frames of a mobile station to Which a loW 
order of precedence is assigned. 

2. The system as set forth in claim 1, Wherein said base 
station controller, When said activity rate increases, gradu 
ally increases said ratio at Which voice frames are aban 
doned among all voice frames, said rate of said voice frames, 
and said order of precedence of a mobile station transmitting 
and receiving voice frames to be abandoned. 

3. The system as set forth in claim 1, Wherein said base 
station controller includes a ?rst memory to store therein a 
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?rst list of base stations to Which each of said mobile stations 
using said common communication line concurrently makes 
communications, and Wherein if there is a change in base 
stations to Which each of said mobile stations concurrently 
makes communications, said ?rst memory re?ects said 
change to said list. 

4. The system as set forth in claim 1, Wherein each of said 
base stations includes a second memory to store therein a 
?rst list of base stations to Which each of said mobile stations 
using said common communication line concurrently makes 
communications, and Wherein if there is a change in base 
stations to Which each of said mobile stations concurrently 
makes communications, said ?rst memory re?ects said 
change to said list. 

5. The system as set forth in claim 1, Wherein said base 
station controller includes a second list in Which a rate of 
voice frames to be abandoned When said activity ratio of said 
common communication line reaches a threshold activity 
ratio, a ratio at Which voice frames are to be abandoned 
among all voice frames, and the minimum number of base 
stations to Which a target mobile station is connected are 
de?ned for each of activity ratios. 

6. The system as set forth in claim 1, Wherein each of said 
base stations includes a second list in Which a rate of voice 
frames to be abandoned When said activity ratio of said 
common communication line reaches a threshold activity 
ratio, a ratio at Which voice frames are to be abandoned 
among all voice frames, and the minimum number of base 
stations to Which a target mobile station is connected are 
de?ned for each of activity ratios. 

7. The system as set forth in claim 5, Wherein said base 
station controller, When said activity ratio of said doWn 
common communication line reaches said threshold activity 
ratio, abandons voice frames at said rate and at said ratio 
Without transmitting to said doWn common communication 
line in a mobile station or mobile stations using said doWn 
common communication line and connected to said base 
stations in a number equal to or greater than said minimum 
number of base stations. 

8. The system as set forth in claim 6, Wherein each of said 
base stations, When said activity ratio of said up common 
communication line reaches said threshold activity ratio, 
abandons voice frames at said rate and at said ratio Without 
transmitting to said up common communication line in a 
mobile station or mobile stations using said up common 
communication line and connected to said base stations in a 
number equal to or greater than said minimum number of 
base stations. 

9. A system for avoiding congestion in mobile terminal 
communication, comprising: 

(a) a plurality of mobile stations; 

(b) a plurality of base stations; and 

(c) a base station controller connected to said base stations 
through a common communication line, 

each of said mobile stations having a soft-hand-off func 
tion by Which each of said mobile stations can make 
communication With said base stations, and having a 
function of encoding voice signals transmitted to and 
received from said base station controller, With a vari 
able rate, 

each of said base stations (a) monitoring an activity ratio 
of an up common communication line, (b) When it is 
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judged that said activity ratio of an up common com 
munication line may be congested, assigning an order 
of precedence to each of said mobile stations using said 
common communication line, based on the number of 
base stations to Which each of said mobile stations 
concurrently makes communication, and (c) abandon 
ing loW-rate voice frames at a constant ratio among 
voice frames of a mobile station to Which a loW order 
of precedence is assigned. 

10. The system as set forth in claim 9, Wherein said base 
station controller, When said activity rate increases, gradu 
ally increases said ratio at Which voice frames are aban 
doned among all voice frames, said rate of said voice frames, 
and said order of precedence of a mobile station transmitting 
and receiving voice frames to be abandoned. 

11. The system as set forth in claim 9, Wherein said base 
station controller includes a ?rst memory to store therein a 
?rst list of base stations to Which each of said mobile stations 
using said common communication line concurrently makes 
communications, and Wherein if there is a change in base 
stations to Which each of said mobile stations concurrently 
makes communications, said ?rst memory re?ects said 
change to said list. 

12. The system as set forth in claim 9, Wherein each of 
said base stations includes a second memory to store therein 
a ?rst list of base stations to Which each of said mobile 
stations using said common communication line concur 
rently makes communications, and Wherein if there is a 
change in base stations to Which each of said mobile stations 
concurrently makes communications, said ?rst memory 
re?ects said change to said list. 

13. The system as set forth in claim 9, Wherein said base 
station controller includes a second list in Which a rate of 
voice frames to be abandoned When said activity ratio of said 
common communication line reaches a threshold activity 
ratio, a ratio at Which voice frames are to be abandoned 
among all voice frames, and the minimum number of base 
stations to Which a target mobile station is connected are 
de?ned for each of activity ratios. 

14. The system as set forth in claim 9, Wherein each of 
said base stations includes a second list in Which a rate of 
voice frames to be abandoned When said activity ratio of said 
common communication line reaches a threshold activity 
ratio, a ratio at Which voice frames are to be abandoned 
among all voice frames, and the minimum number of base 
stations to Which a target mobile station is connected are 
de?ned for each of activity ratios. 

15. The system as set forth in claim 13, Wherein said base 
station controller, When said activity ratio of said doWn 
common communication line reaches said threshold activity 
ratio, abandons voice frames at said rate and at said ratio 
Without transmitting to said doWn common communication 
line in a mobile station or mobile stations using said doWn 
common communication line and connected to said base 
stations in a number equal to or greater than said minimum 
number of base stations. 

16. The system as set forth in claim 14, Wherein each of 
said base stations, When said activity ratio of said up 
common communication line reaches said threshold activity 
ratio, abandons voice frames at said rate and at said ratio 
Without transmitting to said up common communication line 
in a mobile station or mobile stations using said up common 
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communication line and connected to said base stations in a 
number equal to or greater than said minimum number of 
base stations. 

17. A method of avoiding congestion in a mobile terminal 
communication system comprising: (a) a plurality of mobile 
stations; (b) a plurality of base stations; and (c) a base station 
controller connected to said base stations through a common 
communication line, each of said mobile stations having a 
soft-hand-off function by Which each of said mobile stations 
can make communication With said base stations, and hav 
ing a function of encoding voice signals transmitted to and 
received from said base station controller, With a variable 
rate, 

said method comprising the steps of: 

(a) monitoring an activity ratio of a doWn common 
communication line; 

(b) When it is judged that said activity ratio of a doWn 
common communication line may be congested, 
assigning an order of precedence to each of said mobile 
stations using said common communication line, based 
on the number of base stations to Which each of said 
mobile stations concurrently makes communication; 
and 

(c) abandoning loW-rate voice frames at a constant ratio 
among voice frames of a mobile station to Which a loW 
order of precedence is assigned, 

said steps (a), (b) and (c) being to be carried out by said 
base station controller. 

18. The method as set forth in claim 17, further compris 
ing the step of, When said activity rate increases, (d) gradu 
ally increasing said ratio at Which voice frames are aban 
doned among all voice frames, said rate of said voice frames, 
and said order of precedence of a mobile station transmitting 
and receiving voice frames to be abandoned, 

said step (d) being to be carried out by said base station 
controller. 

19. The method as set forth in claim 17, further compris 
ing the steps of: 

(e) storing therein a ?rst list of base stations to Which each 
of said mobile stations using said common communi 
cation line concurrently makes communications; and 

(f) if there is a change in base stations to Which each of 
said mobile stations concurrently makes communica 
tions, re?ecting said change to said list. 

20. The method as set forth in claim 19, Wherein said steps 
(e) and are to be carried out by said base station 
controller. 

21. The method as set forth in claim 19, Wherein said steps 
(e) and are to be carried out by each of said base stations. 

22. The method as set forth in claim 17, further compris 
ing the step of (g) storing a second list in Which a rate of 
voice frames to be abandoned When said activity ratio of said 
common communication line reaches a threshold activity 
ratio, a ratio at Which voice frames are to be abandoned 
among all voice frames, and the minimum number of base 
stations to Which a target mobile station is connected are 
de?ned for each of activity ratios. 

23. The method as set forth in claim 22, Wherein said step 
(g) is to be carried out by said base station controller. 
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24. The method as set forth in claim 22, Wherein said step 
(g) is to be carried out by each of said base stations. 

25. The method as set forth in claim 23, further compris 
ing the step of, When said activity ratio of said doWn 
common communication line reaches said threshold activity 
ratio, (h) abandoning voice frames at said rate and at said 
ratio Without transmitting to said doWn common communi 
cation line in a mobile station or mobile stations using said 
doWn common communication line and connected to said 
base stations in a number equal to or greater than said 
minimum number of base stations, 

said step (h) being to be carried out by said base station 
controller. 

26. The method as set forth in claim 24, further compris 
ing the step of, When said activity ratio of said up common 

communication line reaches said threshold activity ratio, abandoning voice frames at said rate and at said ratio 

Without transmitting to said up common communication line 
in a mobile station or mobile stations using said up common 
communication line and connected to said base stations in a 
number equal to or greater than said minimum number of 
base stations, 

said step being to be carried out by each of said base 
stations. 

27. Amethod of avoiding congestion in a mobile terminal 
communication system comprising: (a) a plurality of mobile 
stations; (b) a plurality of base stations; and (c) a base station 
controller connected to said base stations through a common 
communication line, each of said mobile stations having a 
soft-hand-off function by Which each of said mobile stations 
can make communication With said base stations, and hav 
ing a function of encoding voice signals transmitted to and 
received from said base station controller, With a variable 
rate, 

said method comprising the steps of: 

(a) monitoring an activity ratio of an up common com 
munication line; 

(b) When it is judged that said activity ratio of an up 
common communication line may be congested, 
assigning an order of precedence to each of said mobile 
stations using said common communication line, based 
on the number of base stations to Which each of said 
mobile stations concurrently makes communication; 
and 

(c) abandoning loW-rate voice frames at a constant ratio 
among voice frames of a mobile station to Which a loW 
order of precedence is assigned, 

said steps (a), (b) and (c) being to be carried out by each 
of said base stations. 

28. The method as set forth in claim 27, further compris 
ing the step of, When said activity rate increases, (d) gradu 
ally increasing said ratio at Which voice frames are aban 
doned among all voice frames, said rate of said voice frames, 
and said order of precedence of a mobile station transmitting 
and receiving voice frames to be abandoned, 

said step (d) being to be carried out by said base station 
controller. 
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29. The method as set forth in claim 27, further compris 
ing the steps of: 

(e) storing therein a ?rst list of base stations to Which each 
of said mobile stations using said common communi 
cation line concurrently makes communications; and 

(f) if there is a change in base stations to Which each of 
said mobile stations concurrently makes communica 
tions, re?ecting said change to said list. 

30. The method as set forth in claim 29, Wherein said steps 
(e) and are to be carried out by said base station 
controller. 

31. The method as set forth in claim 29, Wherein said steps 
(e) and are to be carried out by each of said base stations. 

32. The method as set forth in claim 27, further compris 
ing the step of (g) storing a second list in Which a rate of 
voice frames to be abandoned When said activity ratio of said 
common communication line reaches a threshold activity 
ratio, a ratio at Which voice frames are to be abandoned 
among all voice frames, and the minimum number of base 
stations to Which a target mobile station is connected are 
de?ned for each of activity ratios. 

33. The method as set forth in claim 32, Wherein said step 
(g) is to be carried out by said base station controller. 

34. The method as set forth in claim 32, Wherein said step 
(g) is to be carried out by each of said base stations. 

35. The method as set forth in claim 33, further compris 
ing the step of, When said activity ratio of said doWn 
common communication line reaches said threshold activity 
ratio, (h) abandoning voice frames at said rate and at said 
ratio Without transmitting to said doWn common communi 
cation line in a mobile station or mobile stations using said 
doWn common communication line and connected to said 
base stations in a number equal to or greater than said 
minimum number of base stations, 

said step (h) being to be carried out by said base station 
controller. 

36. The method as set forth in claim 34, further compris 
ing the step of, When said activity ratio of said up common 

communication line reaches said threshold activity ratio, abandoning voice frames at said rate and at said ratio 

Without transmitting to said up common communication line 
in a mobile station or mobile stations using said up common 
communication line and connected to said base stations in a 
number equal to or greater than said minimum number of 
base stations, 

said step being to be carried out by each of said base 
stations. 

37. A recording medium readable by a computer, storing 
a program therein for causing a computer to operate a base 
station controller in a system for avoiding congestion in 
mobile terminal communication, said system, comprising 
(a) a plurality of mobile stations; (b) a plurality of base 
stations; and (c) said base station controller connected to 
said base stations through a common communication line, 

each of said mobile stations having a soft-hand-off func 
tion by Which each of said mobile stations can make 
communication With said base stations, and having a 
function of encoding voice signals transmitted to and 
received from said base station controller, With a vari 
able rate, 
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said base station controller (a) monitoring an activity ratio 
of a doWn common communication line, (b) When it is 
judged that said activity ratio of a doWn common 
communication line may be congested, assigning an 
order of precedence to each of said mobile stations 
using said common communication line, based on the 
number of base stations to Which each of said mobile 
stations concurrently makes communication, and (c) 
abandoning loW-rate voice frames at a constant ratio 
among voice frames of a mobile station to Which a loW 
order of precedence is assigned. 

38. The recording medium as set forth in claim 37, 
Wherein said base station controller, When said activity rate 
increases, gradually increases said ratio at Which voice 
frames are abandoned among all voice frames, said rate of 
said voice frames, and said order of precedence of a mobile 
station transmitting and receiving voice frames to be aban 
doned. 

39. The recording medium as set forth in claim 37, 
Wherein said base station controller includes a ?rst memory 
to store therein a ?rst list of base stations to Which each of 
said mobile stations using said common communication line 
concurrently makes communications, and Wherein if there is 
a change in base stations to Which each of said mobile 
stations concurrently makes communications, said ?rst 
memory re?ects said change to said list. 

40. The recording medium as set forth in claim 37, 
Wherein each of said base stations includes a second 
memory to store therein a ?rst list of base stations to Which 
each of said mobile stations using said common communi 
cation line concurrently makes communications, and 
Wherein if there is a change in base stations to Which each 
of said mobile stations concurrently makes communications, 
said ?rst memory re?ects said change to said list. 

41. The recording medium as set forth in claim 37, 
Wherein said base station controller includes a second list in 
Which a rate of voice frames to be abandoned When said 
activity ratio of said common communication line reaches a 
threshold activity ratio, a ratio at Which voice frames are to 
be abandoned among all voice frames, and the minimum 
number of base stations to Which a target mobile station is 
connected are de?ned for each of activity ratios. 

42. The recording medium as set forth in claim 37, 
Wherein each of said base stations includes a second list in 
Which a rate of voice frames to be abandoned When said 
activity ratio of said common communication line reaches a 
threshold activity ratio, a ratio at Which voice frames are to 
be abandoned among all voice frames, and the minimum 
number of base stations to Which a target mobile station is 
connected are de?ned for each of activity ratios. 

43. The recording medium as set forth in claim 41, 
Wherein said base station controller, When said activity ratio 
of said doWn common communication line reaches said 
threshold activity ratio, abandons voice frames at said rate 
and at said ratio Without transmitting to said doWn common 
communication line in a mobile station or mobile stations 
using said doWn common communication line and con 
nected to said base stations in a number equal to or greater 
than said minimum number of base stations. 

44. The recording medium as set forth in claim 42, 
Wherein each of said base stations, When said activity ratio 
of said up common communication line reaches said thresh 
old activity ratio, abandons voice frames at said rate and at 
said ratio Without transmitting to said up common commu 
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nication line in a mobile station or mobile stations using said 
up common communication line and connected to said base 
stations in a number equal to or greater than said minimum 
number of base stations. 

45. A recording medium readable by a computer, storing 
a program therein for causing a computer to operate a base 
station in a system for avoiding congestion in mobile 
terminal communication, said system, comprising (a) a 
plurality of mobile stations; (b) a plurality of base stations; 
and (c) a base station controller connected to said base 
stations through a common communication line, 

each of said mobile stations having a soft-hand-off func 
tion by Which each of said mobile stations can make 
communication With said base stations, and having a 
function of encoding voice signals transmitted to and 
received from said base station controller, With a vari 
able rate, 

said base station (a) monitoring an activity ratio of a doWn 
common communication line, (b) When it is judged that 
said activity ratio of a doWn common communication 
line may be congested, assigning an order of prece 
dence to each of said mobile stations using said com 
mon communication line, based on the number of base 
stations to Which each of said mobile stations concur 
rently makes communication, and (c) abandoning loW 
rate voice frames at a constant ratio among voice 
frames of a mobile station to Which a loW order of 
precedence is assigned. 

46. The recording medium as set forth in claim 45, 
Wherein said base station controller, When said activity rate 
increases, gradually increases said ratio at Which voice 
frames are abandoned among all voice frames, said rate of 
said voice frames, and said order of precedence of a mobile 
station transmitting and receiving voice frames to be aban 
doned. 

47. The recording medium as set forth in claim 45, 
Wherein said base station controller includes a ?rst memory 
to store therein a ?rst list of base stations to Which each of 
said mobile stations using said common communication line 
concurrently makes communications, and Wherein if there is 
a change in base stations to Which each of said mobile 
stations concurrently makes communications, said ?rst 
memory re?ects said change to said list. 

48. The recording medium as set forth in claim 45, 
Wherein each of said base stations includes a second 
memory to store therein a ?rst list of base stations to Which 
each of said mobile stations using said common communi 
cation line concurrently makes communications, and 
Wherein if there is a change in base stations to Which each 
of said mobile stations concurrently makes communications, 
said ?rst memory re?ects said change to said list. 

49. The recording medium as set forth in claim 45, 
Wherein said base station controller includes a second list in 
Which a rate of voice frames to be abandoned When said 
activity ratio of said common communication line reaches a 
threshold activity ratio, a ratio at Which voice frames are to 
be abandoned among all voice frames, and the minimum 
number of base stations to Which a target mobile station is 
connected are de?ned for each of activity ratios. 

50. The recording medium as set forth in claim 45, 
Wherein each of said base stations includes a second list in 
Which a rate of voice frames to be abandoned When said 
activity ratio of said common communication line reaches a 
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threshold activity ratio, a ratio at Which voice frames are to 
be abandoned among all voice frames, and the minimum 
number of base stations to Which a target mobile station is 
connected are de?ned for each of activity ratios. 

51. The recording medium as set forth in claim 49, 
Wherein said base station controller, When said activity ratio 
of said doWn common communication line reaches said 
threshold activity ratio, abandons voice frames at said rate 
and at said ratio Without transmitting to said doWn common 
communication line in a mobile station or mobile stations 
using said doWn common communication line and con 
nected to said base stations in a number equal to or greater 
than said minimum number of base stations. 

52. The recording medium as set forth in claim 50, 
Wherein each of said base stations, When said activity ratio 
of said up common communication line reaches said thresh 
old activity ratio, abandons voice frames at said rate and at 
said ratio Without transmitting to said up common commu 
nication line in a mobile station or mobile stations using said 
up common communication line and connected to said base 
stations in a number equal to or greater than said minimum 
number of base stations. 

53. A recording medium readable by a computer, storing 
a program therein for causing a computer to carry out a 
method of avoiding congestion in a mobile terminal com 
munication system comprising: (a) a plurality of mobile 
stations; (b) a plurality of base stations; and (c) a base station 
controller connected to said base stations through a common 
communication line, each of said mobile stations having a 
soft-hand-off function by Which each of said mobile stations 
can make communication With said base stations, and hav 
ing a function of encoding voice signals transmitted to and 
received from said base station controller, With a variable 
rate, 

said method comprising the steps of: 

(a) monitoring an activity ratio of a doWn common 
communication line; 

(b) When it is judged that said activity ratio of an up or 
doWn common communication line may be congested, 
assigning an order of precedence to each of said mobile 
stations using said common communication line, based 
on the number of base stations to Which each of said 
mobile stations concurrently makes communication; 
and 

(c) abandoning loW-rate voice frames at a constant ratio 
among voice frames of a mobile station to Which a loW 
order of precedence is assigned. 

54. The recording medium as set forth in claim 53, 
Wherein said method further includes the step of, When said 
activity rate increases, (d) gradually increasing said ratio at 
Which voice frames are abandoned among all voice frames, 
said rate of said voice frames, and said order of precedence 
of a mobile station transmitting and receiving voice frames 
to be abandoned. 

55. The recording medium as set forth in claim 53, 
Wherein said method further includes the steps of: 

(e) storing therein a ?rst list of base stations to Which each 
of said mobile stations using said common communi 
cation line concurrently makes communications; and 
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(f) if there is a change in base stations to Which each of 
said mobile stations concurrently makes communica 
tions, re?ecting said change to said list. 

56. The recording medium as set forth in claim 53, 
Wherein said method further includes the step of (g) storing 
a second list in Which a rate of voice frames to be abandoned 
When said activity ratio of said common communication line 
reaches a threshold activity ratio, a ratio at Which voice 
frames are to be abandoned among all voice frames, and the 
minimum number of base stations to Which a target mobile 
station is connected are de?ned for each of activity ratios. 
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57. The recording medium as set forth in claim 53, 
Wherein said method further includes the step of, When said 
activity ratio of said doWn common communication line 
reaches said threshold activity ratio, (h) abandoning voice 
frames at said rate and at said ratio Without transmitting to 
said doWn common communication line in a mobile station 
or mobile stations using said doWn common communication 
line and connected to said base stations in a number equal to 
or greater than said minimum number of base stations. 

* * * * * 


