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(57) ABSTRACT 

The present invention relates to a mobile communication 
System in which variable bandwidths are Set in this manner, 
and a base Station controller for Setting these variable 
bandwidths. A base Station controller Sends a value indicat 
ing a requested bandwidth required for a channel of variable 
bandwidth to a base Station. The base Station, upon receiving 
the request, returns a response of an allocatable bandwidth 
equal to or lower than the requested bandwidth, to the base 
Station controller. The base Station controller, upon receiving 
the response, sets the channel of variable bandwidth 
between a mobile Station and the base Station, and between 
the base Station and the base Station controller, according to 
the allocatable bandwidth. 
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FIG. 2 

Subscriber data table 
Subscriber registration information 

Subscriber identification number 

Subscriber type Subscribert 1 

Maximum allowable Sch rate 

Maximum allowable hand-off rate 
Subscriber registration information 
Subscriber identification number 

Subscriber#2 Subscriber type 
Maximum allowable Schrate 

Maximum allowable hand-off rate 

Subscriber registration information 
Subscriber identification number 

Subscribern Subscriber type 

Maximum allowable Sch rate 

Maximum allowable hand-off rate 
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FIG. 3 
Call Hand-off BTS Forward side rate Reverse side rate 

number information O informationkbps) O information(kbps) 

Ay M AP ap 
. " . . :- a 

(Values in the table are exemplary) 
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FIG. 4 

MS/SU BTS BSC 

Data Transmission Tch only 

Forward large volume data 
transmission factor 
-RP congestion 

Extended Allocation Resource 
Request Forward Sch 
(Requested rate=X) 

Determine set rate Y 
from empty rate information 

Extended Allocation Resource 
Response (Set rate=Y) 

Update empty rate volume Update rate management . . 
information : information 

Begin Sch Request 

Begin Sch Response 

Extended Supplemental Channel Assignment Message 

Data Transmission Tch + Sch (Rate FY) 

Sch. Setting (Forward) 
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FIG. 5 

MS/SU BTs 

Reverse large volume data 
transmission factor 

Supplemental Channel Request 

Determine set rate Y from 
empty rate information 

Update empty rate volume 
information 

Sch. Setting (Reverse) 

Data Transmission Tch only 

Extended Allocation Resource 
Request Reverse Sch 
(Requested rate=X) 

Extended Allocation Resource 
Response (Set rate =Y) 

Update rate management . . 
. information 

Begin Sch. Request 

Begin Sch Response 

Extended Supplemental Channel Assignment Message 

Data Transmission Tch + Sch (Rate=Y) 
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FIG. 6 

MS/SU BTS BSC 

Data Transmission Tch only 

Forward large volume data 
transmission factor 
-RLP congestion 

Requested rate FX . 

frequested rate XX 
max.rate Y,then reduce 
requested rate to Y 

Extended Allocation Resource 
Request Forward Sch 
(Requested rate=Y) 

Determine set rate Z from 
empty rate information 

Extended Allocation Resource 
Response (Set rate =Z) 

Update rate management 
information 

Begin Sch Response . 

Update empty rate volume 
information 

Begin Sch Request 

Extended Supplemental Channel Assignment Message 

Date Transmission Tch + Sch (Rate=Z) 

Sch. Setting (Forward) When (Exceeding) Maximum Rate 
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FIG. 7 

MS/SU BTS BSC 

Data Transmission Tch only 

Reverse large volume data 
transmission factor 

Supplemental Channel Request 

Requested rate=X 

frequested rate XX . . 
max.rate Y.then reduce 
requested rate to Y 

Extended Allocation Resource 
Request Reverse Sch. . . 
(Requestd rate =Y) 

Determine set rate Z from 
empty rate information 

Extended Allocation Resource 
Response (Set rate=Z) 

Update empty rate volume Update rate management 
informaation information 

Begin Sch. Request 

Begin Sch Response 

Extended Supplemental Channel Assignment Message 

Data Transmission Tch + Sch (Rate=Z) 

Sch. Setting (Reverse) When Maximum Rate 
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FIG. 8 
Source side MS/SU 

Target side BTS BSC 

F-Tch and F-Sch Communications at source side BTS 

Pilot sector B Strength 
exceeds T ADD 
Pilot Strength. 
Measurement Message 

(Notification of change 
of pilot strength) Handoff BTS query 

Resource parameter readout request 

Resource parameter readout response 

Extended Handoff 
Resource Request 

TGT Handoff Request)(FTch)f-resource 
allocation request 

Extended Handoff 
Resource Response ; 

(TGT Handoff Response)(F-Tch) 
RMC 

RP data frame 

Extended Handoff 
Resource Request 

(TGT Handoff Request)(F-Tch). F-Sch resource 
allocation request 

Extended Handoff 
Resource Response 

(TGT Handoff Response)(F-Sch) 

Begin Forward Traffic Command 
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resources 
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FIG. 9 

Source side 
BTS 

. . . . F-Tch Handoff completion 

F-Sch. Resource Request 

(F-Sch rate change request) 

F-Sch. Resource Response 
(F-Sch rate change response) 

Begin F-Sch Response 

F-Fch and F-Sch 
2-Way 

RMC card 

RLP data frame 

/ 
F-Tch and F-Sch communications at source side BTS and target side BTS 
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FIG. 10 
Source side 

BTS 
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Target side 
BTS 

Pilot sector B Strength 
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FIG. 11 
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FIG. 12 
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FIG. 13 
Source side MS/SU 

Target side BSC 
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FIG. 14 
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FIG. 16 
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CHANNEL SETTING METHOD IN MOBILE 
COMMUNICATION SYSTEM 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to a method for 
Setting channels of variable bandwidth in a mobile commu 
nication System comprising mobile Stations, base Stations 
and a base Station controller. Moreover, the present inven 
tion also relates to a mobile communication System in which 
variable bandwidths are Set in this manner, and a base Station 
controller for setting these variable bandwidths. 
0003 2. Description of the Related Art 
0004. In the field of a mobile communication system, for 
instance, cellular phones, and the like, a cdma2000 (MC 
CDMA) system for broadening the bandwidth of a cdmaOne 
System is coming into practical use. 

0005. In addition to the fundamental channel (Fch Fun 
damental Channel) in the cdmaOne system, the cdma2000 
System newly provides a dedicated control channel (DCch) 
and a Supplementary channel (hereinafter, called “Sch”). A 
communication circuit between the respective mobile Sta 
tions (cellular phones, car phones, etc.) and the base Station 
and base station controller is constituted by Fch, DCch and 
Sch. 

0006 Fch and DCch are jointly called the traffic channel 
(hereinafter, “Tch”). This traffic channel Tch is used for both 
Voice communications, and data communications by packet 
transmission, or the like. The Sch, on the other hand, is used 
only for packet communication of data, or the like. More 
over, the Fch and DCch included in the Tch are both 
assigned a fixed size bandwidth (resource, rate). For 
example, they are assigned a 9.6 kbps bandwidth. 
0007. The Sch, on the other hand, can be assigned a 
bandwidth (resource, rate) of variable size, it being possible 
to assign any requested bandwidth that can be guaranteed, 
below a predetermined maximum value. For example, at 
9.6Xm kbps (where m is a positive integer), a bandwidth up 
to the predetermined maximum value of 144 kbps (in other 
words, m=15), can be assigned. 
0008 If data communications are being performed 
between a mobile Station and the base Station, then generally, 
the Tch (either Fch or DCch) is used first, and if the Tch 
bandwidth is not sufficient, then the Sch is used as well. In 
this case, the necessary bandwidth is allocated to the Sch. 
Therefore, when the mobile Station is only performing voice 
communications, or when it is performing data communi 
cations by Tch only, then only Tch is in use and Sch is not 
Set up. 

0009. In a current ccdma2000 system, the allocation of 
bandwidth to the Sch is performed equally for each mobile 
station. In other words, if the requested bandwidth can be 
guaranteed for each one of the mobile Stations, this 
requested bandwidth is assigned to the Sch of those mobile 
stations. On the other hand, if the requested bandwidth 
cannot be guaranteed, then communications are continued 
using Tch only, without setting the Sch for the mobile 
Stations. 

0.010 Furthermore, during hand-off performed by a 
mobile Station moving between cells or Sectors, if the 
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bandwidth of Sch set between the mobile station and the 
Source Side base Station cannot be guaranteed between the 
mobile Station and the target Side base Station, then the Sch 
between the mobile Station and the target base Station is not 
set and no hand-off is implemented for the Sch. 
0011. In this way, in the current cdma2000 system, if the 
bandwidth requested for the Sch cannot be guaranteed, then 
even if a Smaller bandwidth can be guaranteed, that band 
width is not assigned to the Sch and hence efficient use of the 
bandwidth (resource) is not achieved. 
0012 Furthermore, although the bandwidth usable for the 
Sch is limited by the maximum value 144 kbps), any mobile 
Station is assigned directly with the full requested bandwidth 
as long as the bandwidth is less than this maximum value. 
Consequently, Situations may arise where Sch is Set in Some 
of the mobile stations, whilst no Sch at all is set in the 
remaining mobile Stations. This in turn leads to a risk that the 
appeal of the Service will decline. 

SUMMARY OF THE INVENTION 

0013 The present invention was devised with the fore 
going situation in View, an object thereof being to achieve 
efficient use of channels assigned with a variable bandwidth, 
Such as Sch, in a mobile communication System. 
0014. In order to achieve the aforementioned object, the 
channel Setting method according to a first aspect of the 
present invention is a method for setting a channel of 
variable bandwidth between a mobile station and a base 
Station performing radio communications with Said mobile 
Station, and between Said base Station and a base Station 
controller communicating with Said base Station and con 
trolling Said base Station, comprising the Steps of in Said 
base Station controller, Sending a request for a bandwidth 
required for Said channel to Said base Station; in Said base 
Station, upon receiving Said request, returning a response of 
an allocatable bandwidth equal to or lower than Said 
required bandwidth, to Said base Station controller; and in 
Said base Station controller, upon receiving Said response, 
setting said channel of variable bandwidth between said 
mobile Station and Said base Station, and between Said base 
Station and Said base Station controller, according to Said 
allocatable bandwidth. 

0015 The base station controller according to the first 
aspect of the present invention is a base Station controller for 
establishing a channel of variable bandwidth between a 
mobile Station and a base Station performing radio commu 
nications with Said mobile Station, and between Said base 
Station and Said base Station controller which communicates 
with Said base Station and controls Said base Station, com 
prising: a transmitting portion for Sending a request for a 
bandwidth required for Said channel to Said base Station; a 
receiving portion for receiving a response of an allocatable 
bandwidth equal to or lower than Said requested bandwidth, 
from Said base Station; and a channel Setting portion for 
setting said channel of variable bandwidth between said 
mobile Station and Said base Station, and between Said base 
Station and Said base Station controller, according to Said 
allocatable bandwidth received by Said receiving portion. 
0016. According to this first aspect of the present inven 
tion, even if the bandwidth set for the channel of variable 
bandwidth cannot be ensured according to the requested 
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bandwidth, a channel is established having a bandwidth that 
can be ensured. Therefore, it is possible to make efficient use 
of the bandwidth set for a channel of variable bandwidth. 

0.017. The channel setting method according to a second 
aspect of the present invention is a channel Setting method 
in a mobile communication System in which a first channel 
of fixed bandwidth, and a second channel of variable band 
width established according to requirements, are set up 
between a mobile Station and a plurality of base Stations 
performing radio communications with Said mobile Station, 
and between Said plurality of base Stations and a base Station 
controller which communicates with Said plurality of base 
Stations and controls Said base Stations, Said channel Setting 
method being a method for Setting Said Second channel 
during hand-off where Said mobile Station is communicating 
with said plurality of base stations by means of said first 
channel, and comprising the Steps of in Said base Station 
controller, Sending a request for a bandwidth required for 
Said Second channel to Said plurality of base Stations com 
municating by means of Said first channel; in Said plurality 
of base Stations, upon receiving Said request, returning a 
response of an allocatable bandwidth equal to or lower than 
Said requested bandwidth, to Said base Station controller, and 
in Said base Station controller, upon receiving Said responses, 
Setting Said Second channels between Said mobile Station and 
Said plurality of base Stations, and between said plurality of 
base Stations and Said base Station controller, according to 
the smallest bandwidth of said plurality of allocatable band 
widths. 

0.018. According to the second aspect of the present 
invention, even if there is a disparity in the bandwidths of the 
Second channels which can be ensured for a plurality of base 
stations, the Smallest bandwidth of these different band 
widths is ensured. Consequently, hand-off is performed with 
respect to the Second channel also. Thereby, it is possible to 
make efficient use of the second channel bandwidth. 

0019. The channel setting method according to a third 
aspect of the present invention is a channel Setting method 
in a mobile communication System in which a first channel 
of fixed bandwidth, and a second channel of variable band 
width established according to requirements, are set up 
between a mobile Station and a first and a Second base Station 
performing radio communications with Said mobile Station, 
and between Said first and Second base Stations and a base 
Station controller which communicates with Said base Sta 
tions and controls Said base Stations, Said channel Setting 
method being a method for Setting Said Second channel 
between Said mobile Station and Said Second base Station at 
the start of handoff where said mobile station starts to 
communicate Simultaneously with Said Second base Station 
whilst also communicating with Said first base Station by 
means of Said first and Second channel, and comprising the 
Steps of: in Said base Station controller, Sending a request for 
a bandwidth required for said Second channel to Said Second 
base Station; in Said Second base Station, upon receiving Said 
request, returning a response of an allocatable bandwidth 
equal to or lower than Said requested bandwidth, to Said base 
Station controller; and in Said base Station controller, upon 
receiving Said response from Said Second base Station, 
comparing said allocatable bandwidth with the bandwidth of 
the Second channel established to Said first base Station; and 
in a case where the former bandwidth is lower than the latter 
bandwidth, changing the bandwidth of the Second channel 
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established to said first base station to the former bandwidth, 
and also establishing Said Second channel between Said 
mobile Station and Said Second base Station, and between 
Said Second base Station and Said base Station controller, in 
accordance with said former bandwidth. 

0020. According to this third aspect of the present inven 
tion, the bandwidth of the second channel already estab 
lished to the first base station is changed to a bandwidth 
matching that of the Second channel that is to be ensured to 
the second base station. Therefore, even if the bandwidth 
between the first base station and the mobile station does not 
match the bandwidth between the second base station and 
the mobile Station, a Second channel can Still be ensured and 
hand-off performed. Thereby, it is possible to make efficient 
use of the bandwidth of the second channel. 

0021. The channel setting method according to a fourth 
aspect of the present invention is a method for Setting a 
channel of variable bandwidth between a mobile station and 
a base Station performing radio communications with Said 
mobile Station, and between Said base Station and a base 
Station controller which communicates with Said base Station 
and controls Said base Station, Said method being performed 
under control of Said base Station controller, and comprising 
the Steps of holding a bandwidth allocation priority for Said 
mobile Station and a recommended bandwidth Set and rec 
ommended with respect to Said priority; Setting Said channel 
by comparing Said recommended bandwidth with a 
requested bandwidth for said channel; if the smaller band 
width thereof can be ensured, ensuring Said Smaller band 
width; and if said Smaller bandwidth cannot be ensured, 
reducing the bandwidth of a channel established to another 
mobile station of lower rank of said priority than the mobile 
Station for which Said Smaller bandwidth is being ensured, 
and ensuring Said Smaller bandwidth. 
0022. According to this fourth aspect of the present 
invention, bandwidth can be allocated according to the 
priority ranking of a mobile Station, and hence preferential 
allocation is performed. Therefore, the appeal of the Service 
is improved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0023 FIG. 1 is a block diagram showing the composition 
of a communication System adopting a cdma2000 method; 
0024 
a BSC; 

FIG. 2 shows a subscriber data table belonging to 

0025 FIG. 3 shows rate management information 
belonging to a BSC; 
0026 FIG. 4 is a sequence diagram showing the flow of 
forward direction Sch Setup processing in non-hand-off 
States, 
0027 FIG. 5 is a sequence diagram showing the flow of 
reverse direction Sch Setup processing in a non-hand-off 
State, 

0028 FIG. 6 is a sequence diagram of a case where the 
requested rate for F-Sch at the BSC is greater than the 
maximum allowable Sch rate in the Subscriber data table 
shown in FIG. 2; 
0029 FIG. 7 is a sequence diagram of a case where the 
requested rate for R-Sch at the BSC is greater than the 
maximum allowable Sch rate in the Subscriber data table 
shown in FIG. 2; 
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0030 FIGS. 8 and 9 are sequence diagrams showing the 
flow of forward direction Sch Setup processing during 
hand-off Setting (initiation); 
0.031 FIGS. 10 and 11 are sequence diagrams showing 
the flow of Setup processing for a reverse direction Sch 
during hand-off Setting (initiation); 
0.032 FIG. 12 is a sequence diagram showing the flow of 
F-Sch setup during a two-way hand-off call using F-Tch; 
0.033 FIG. 13 is a sequence diagram showing the flow of 
R-Sch Setup during two-way hand-off communications, 
0034 FIG. 14 shows one example of the structure of a 
recommended rate database; and 
0035 FIGS. 15 and 16 are flowcharts showing the 
Sequence of Sch bandwidth allocation and connection pro 
cessing when using a recommended rate database. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0.036 1. System Configuration 
0037 FIG. 1 is a block diagram showing the composition 
of a communication System adopting a cdma2000 method. 
0.038. This communication system comprises: a mobile 
station. (MS/SU: Mobile Station/Subscriber-Unt) 1 such as 
a cellular phone, car phone, or the like, base stations (BTS: 
Base Station Transceiver Subsystem) 2 and 3; a base station 
controller (BSC) 4; an exchange (LE/MSC: Local 
Exchange/Mobile Switching Center) 5; and a packet data 
service node (PDSN: Packet Data Service Node) 6. 
0039. The LE/MSC 5 is connected to the BSC 4 and a 
public telephone network (PSTN: Public Switched Tele 
phone Network) 7, and performs call exchange processing 
between the BSC 4 and the PSTN 7. The LE/MSC 5 may 
also be connected to other BSC (not illustrated) and other 
mobile communications networks (not illustrated). 
0040. The PDSN 6 is connected to the BSC 4 and the 
Internet 8, and performs call eXchange processing between 
the BSC 4 and the Internet 8. The PDSN 6 may also be 
connected to other BSC (not illustrated) and other mobile 
Station networks (not illustrated). 
0041) The BTS 2 and 3 are respectively located in two 
adjoining jurisdiction sectors A and B. MS/SU 1 communi 
cates with BTS 2 when it is situated within the jurisdiction 
Sector A of BTS 2, and it communicates with BTS 3 when 
it is situated within the jurisdiction sector B of BTS 3. 
Moreover, there is an overlapping region (boundary region) 
between jurisdictions sectors A and B, and when the MS/SU 
1 is situated within this boundary region, a hand-off opera 
tion is performed, and during hand-off, the MS/SU 1 com 
municates with both BTS 2 and 3. 

0.042 BTS 2 has empty rate volume information indicat 
ing how much usable bandwidth is currently available of the 
bandwidth (hereinafter, also referred to as “resources”, 
“communication rate' or “rate”) of the Supplemental chan 
nel (Sch). The empty rate Volume information contains 
forward direction Sch rate information from the BTS 2 to the 
MS/SU 1, and reverse direction Sch empty rate information 
from the MS/SU 1 to the BTS 2. BTS 3 also has similar Sch 
empty rate Volume information. 
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0043. As well as controlling the BTS 2 and 3 and storing 
the communication history of each MS/SU 1, the BSC 4 also 
performs Settings, halt and bandwidth modification process 
ing, and the like, for the forward direction and reverse 
direction traffic channels (Tch) and Sch between MS/SU 1 
and the BSC 4 via the BTS 2 or 3. This settings, halt, and 
bandwidth modification processing, and the like, performed 
on Tch and Sch, is described in more detail hereinafter. 
0044) The Tch is constituted by a fundamental channel 
(Fch) and a dedicated control channel (DCch). In the present 
embodiment, the Fch is assigned a fixed bandwidth of 9.6 
kbps in both the forward direction and the reverse direc 
tion. The same applies to DCch. On the other hand, in the 
present embodiment, Sch is assigned a variable bandwidth 
of 9.6 kbps)xm (where m is an integer between 1 and 15, 
inclusive), in both the forward and reverse directions. 
0.045. If the MS/SU 1 is communicating data (for 
example, text data, image data, or the like) other than Voice 
data, then the Tch (either Tch or DCch) is used preferentially. 
If the Volume of communication data is large and Tch 
(namely, 9.6 kbps) is not sufficient, then Sch is used in 
addition to Tch. 

0046) Furthermore, the BSC 4 is also provided with a 
Subscriber data table containing data for each Subscriber 
(each MS/SU 1), and rate management information. 
0047 FIG. 2 shows a subscriber data table belonging to 
BSC 4. Each subscriber data entry consists of: subscriber 
registration information, a Subscriber identification number, 
Subscriber type, maximum allowable Sch rate, and maxi 
mum allowable hand-off rate. 

0048. The Subscriber registration information indicates 
whether or not registration data exists (empty/registered). 
The Subscriber identification number is a number for 
uniquely identifying the Subscriber, for instance, a telephone 
number, ESN, IMSI number, or the like. The subscriber type 
indicates the category of the Subscriber, these categories 
including: general, VIP, common, fixed, and mobile. 
0049. The maximum allowable Sch rate is the maximum 
rate of the Sch allowed for that Subscriber. As described 
hereinafter, when the BSC 4 sets up the Sch, the requested 
bandwidth for the set Sch is commanded (requested). The 
BSC 4 compares this requested bandwidth-with the maxi 
mum allowable Sch rate, and Sets up the Sch having a 
bandwidth equal to whichever is the smaller of the requested 
bandwidth and the maximum allowable Sch rate. 

0050. The maximum allowable hand-off rate is the maxi 
mum hand-off rate allowed by a connection, and when the 
MS/SU 1 performs hand-off, this rate is compared to the 
hand-off rate of the whole system. 
0051. The hand-off rate of the whole system is calculated 
by: 

(Number of subscribers performing hand-off)+(num 
ber of subscribers in communication) (1) 

0.052) If a particular subscriber (in other words, MS/SU 
1) seeks to perform hand-off, the BSC 4 calculates the 
hand-off rate for the whole System at that point in time, using 
equation (1) above, and it then compares the calculated 
hand-off rate with the maximum allowable hand-off rate of 
the MS/SU 1 seeking to perform hand-off. If the former rate 
is greater than the latter, the BSC 4 does not permit hand-off 
to MS/SU 1. 
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0.053 FIG. 3 shows rate management information 
belonging to BSC 4. The rate management information 
comprises: a call number, hand-off BTS information, for 
ward Side rate information, and reverse side rate informa 
tion. 

0.054 The “call number” is a unique number assigned by 
the BSC 4 each time a MS/SU 1 initiates a communication, 
and there is a one-to-one correspondence between call 
numbers and MS/SU 1 units. Therefore, a MS/SU 1 can be 
identified uniquely by means of this call number. 
0055. The “hand-off BTS information” indicates the 
hand-off state of the MS/SU 1, and is set to 0 if the MSISU 
1 is not in a hand-off State, in other words, if it is only 
communicating with one BTS (hereinafter, this is also 
referred to as a “one-way state”). This information is set to 
1, if the MS/SU 1 is performing hand-off between two BTS 
(for example, BTSs2 and 3) (hereinafter, this is also referred 
to as a “two-way state”). Moreover, if the MS/SU 1 is 
situated in a boundary region between three BTSS and is in 
a state of performing hand-off between three BTSs (herein 
after, this is also referred to as a “three-way state'), then this 
hand-off BTS information is set to 2. Thereafter, similarly, in 
the case of 4 or more BTSS, values of 3 and above are 
respectively specified. 

0056. The “forward side rate information” indicates the 
total bandwidth of Tch and Sch in the forward direction for 
each MS/SU 1 that has been set up. The “reverse side rate 
information' indicates the total bandwidth of Tch and Sch in 
the reverse direction for each MS/SU 1 that has been set up. 
Therefore, if the "forward side rate information' has a value 
of 9.6 kbps.), then this signifies that only the Tch has been 
set. Moreover, if the "forward side rate information' has a 
value of 19.2 kbps), then this signifies that a 9.6 kbps Tch 
and a 9.6 kbps Sch have been set up. The same applies to 
reverse side rate information. 

0057 Next, the process of setting up Sch in the MS/SU 
1; BTSs 2 and 3, and BSC 4, will be described in three 
different situations: in a state other than a hand-off State (in 
other words, when neither Setting up hand-off, nor perform 
ing hand-off); when setting up hand-off, and when perform 
ing hand-off. 
0.058 2. Sch. Setup Processing in Non-Hand-Off States 
0059) 2.1 Forward Direction Sch. Setup Processing 
0060 FIG. 4 is a sequence diagram showing the flow of 
forward direction Sch Setup processing in non-hand-off 
States (in other words, when neither setting up hand-off, nor 
performing hand-off). 
0061. When transmitting data in a forward direction from 
the BSC 4 to the MS/SU 1 via the BTS 2 by means of Tch, 
if a large-volume data transmission factor arises in the 
forward direction in the BSC 4, and as a result, congestion 
occurs in the radio link protocol (RLP), then the BSC 4 
judges that it is necessary to Set up the Sch. Here, for 
example, congestion is judged to have arisen or not arisen in 
the RLP according to whether or not the amount of accu 
mulated communication data per unit time in the BSC 4 
exceeds a previously determined threshold value. If it does 
exceed this threshold, then congestion is judged to have 
arisen, and if it does not exceed this threshold, then con 
gestion is not judged to have arisen. 
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0062) The BSC 4 then sends a resource (bandwidth) 
allocation request (Extended Allocation Resource Request) 
for the forward direction Sch (F-Sch), to the BTS 2. This 
resource allocation request contains a requested rate Xbps 
that is to be allocated to F-Sch. 

0063. With respect to the requested rate X, the BTS 2 
consults the empty rate Volume information, and determines 
the rate Ybps (<=X) that can be set. The BTS 2 sends back 
a resource allocation response (Extended Allocation 
Resource Response) containing the Set rate Ybps), to the 
BSC 4. Thereby, the bandwidth Y for the F-Sch is ensured. 

0064. Here, in the present embodiment, X and Y take 
values which are a factor m of 9.6 kbps (where m is an 
integer between 1 and 15, inclusive). Moreover, Since 
YC=X, then if a set rate Y can be ensured in accordance with 
the requested rate X, X Y, and if a set rate Y cannot be 
ensured in line with the requested rate, then Y-X. 

0065. Thereupon, the BTS 2 updates the forward direc 
tion empty rate information (in other words, it Subtracts the 
set rate Y from the forward direction empty rate volume 
information). The BSC 4 updates the rate management 
information (in other words, it adds the set rate Y to the 
forward rate information for the call number corresponding 
to the MS/SU 1 to which the F-Sch has been set up). 
0066. Thereupon, the BSC 4 transmits an Sch begin 
request (Begin Sch Request) at setup rate Ybps to the BTS 
2, and in response, the BTS 2 sends back an Sch begin 
response (Begin Sch response) to the BSC 4. 

0067 Next, the BSC 4 transmits a supplementary channel 
assignment message (Extended Supplemental Channel 
Assignment Message) to the MS/SU 1 via the BTS 2, and in 
response to this, the MS/SU 1 sends back a mobile station 
acknowledgement order (Mobile Station Ack Order), to the 
BSC 4, via the BTS 2. 

0068 Thereupon, an F-Sch having the set rate Y is set up 
from the BSC 4 via the BTS 2 to MS/SU 1, and forward 
direction data transmission is performed by means of F-Sch. 

0069. In this way, even if the set rate Y that can be set up 
by the BTS 2 is lower than the requested rate X, since a 
Settable rate Y is assigned to the Sch, it is possible to achieve 
efficient use of the Sch resources. 

0070 Moreover, if the empty rate volume information at 
BTS 2 is Zero, then in response to the resource allocation 
request from BSC 4, the BTS 2 will send back an NG (Sch 
not settable) message. In this case, F-Sch is not set up and 
communications are conducted via the Tch only. 

0.071) 2.2 Reverse Direction Sch. Setup Processing 
0072 FIG. 5 is a sequence diagram showing the flow of 
reverse direction Sch Setup processing in a non-hand-off 
State. 

0073. During data transmission in the reverse direction 
from the MS/SU 1 to the BSC 4 via the BTS 2 by means of 
Tch, if a large Volume data transmission factor in the reverse 
direction occurs in the MS/SU 1, and it is necessary to set 
up a reverse direction Sch (R-Sch), then the MS/SU 1 will 
transmit an Supplementary channel request (Supplemental 
Channel Request) to the BSC 4 via the BTS 2. 



US 2005/014.7065 A1 

0074) In response, the BSC 4 sends the BTS 2 an Sch 
resource (bandwidth) allocation request for a requested rate 
X in the reverse direction. 

0075 With respect to the requested rate X, if the BTS 2 
is able to set a rate Y (<=X), depending on the empty rate 
volume information, then it sends the BSC 4 a resource 
allocation response for Setting up a communications rate at 
the set rate Y. Thereby, the bandwidth Y is ensured for 
R-Sch. 

0.076 Thereupon, the BTS 2 updates the reverse direction 
empty rate volume information (in other words, it Subtracts 
the set rate Y from the reverse direction empty rate volume 
information). BSC 4 updates the rate management informa 
tion (in other words, it adds the set rate Y to the reverse rate 
information for the call number corresponding to the MS/SU 
1 to which R-Sch has been set up). 
0077. The BSC 4 then sends an Sch begin request to the 
BTS 2, and in response to this, the BTS 2 sends back an Sch 
begin response. 
0078. Thereupon, the BSC 4 sends a Supplementary 
channel allocation message via the BTS 2 to the MS/SU 1, 
and in response, the MS/SU 1 sends back a mobile station 
ack order via the BTS 2 to the BSC 4. 

0079 Next, an R-Schofset rate Y is established from the 
MS/SU 1 via the BTS 2 to the BSC 4, and reverse direction 
data transmission is conducted by means of R-Sch in addi 
tion to Tch. 

0080. In this way, even if the set rate Y that can be 
established by the BTS 2 is lower than the requested rate X, 
the settable rate Y is allocated, and therefore it is possible to 
make efficient use of Sch resources. 

0081) If the empty rate volume information in BTS 2 is 
zero, then the BTS 2 sends the BSC 4 a NG (Sch not 
Settable) message in response to the resource allocation 
request from the BSC 4. In this case, R-Sch is not set and 
communications are continued by means of Tch only. 
0082) 2.3 Sch. Setup Processing when Maximum Allow 
able Rate is Exceeded 

0.083 FIG. 6 is a sequence diagram of a case where the 
requested rate for F-Sch at the BSC 4 is greater than the 
maximum allowable Sch rate in the Subscriber data table 
shown in FIG. 2. FIG. 7 is a sequence diagram of a case 
where the requested rate for R-Sch at the BSC 4 is greater 
than the maximum allowable Sch rate in the Subscriber data 
table shown in FIG. 2. 

0084. If the requested rate X for F-Schor R-Schis greater 
than the maximum allowable Sch rate Y, then the requested 
rate X is reduced to the maximum allowable Sch rate Y, and 
an Sch resource allocation request is issued to the BTS 2 
using this requested rate Y. 

0085. The processing thereafter is similar to that in FIG. 
4 and FIG. 5 described above. Consequently, further 
description thereof is omitted here. 
0.086. In this way, the rate requested by a subscriber 
Seeking an Sch is compared with the maximum allowable 
Schrate for that Subscriber, and if the requested rate exceeds 
the maximum allowable Sch rate, then the Sch is set to this 
maximum allowable Sch rate. It is therefore possible to 
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prevent Situations occurring wherein, for instance, an Sch 
having a large bandwidth is allocated to a particular Sub 
scriber only, whilst no Sch is allocated to other subscribers, 
and in this way, efficient Sch use is achieved. 
0087 3. Sch. Setup Processing During Hand-Off Setting 
(Initiation) 
0088 3.1 Forward Direction Sch. Setup Processing 
0089 FIG. 8 and FIG. 9 are sequence diagrams showing 
the flow of forward direction Sch Setup processing during 
hand-offsetting (initiation). FIG. 9 shows a continuation of 
FIG 8. 

0090 Here, hand-off is described in relation to a case 
where the MS/SU 1 is in the jurisdiction sector A of BTS 2 
and is communicating with BTS 2 by means of a forward 
Tch (F-Tch) and a forward Sch (F-Sch), whereupon the 
MS/SU 1 moves into a boundary region between jurisdiction 
sector A and jurisdiction sector B (jurisdiction sector of BTS 
3). Therefore, here, BTS 2 forms the source side BTS and 
BTS 3 forms the target side BTS. 
0091) When the MS/SU 1 enters into the boundary 
region, the Strength of the pilot Signal it receives from BTS 
3 (Pilot Sector B Strength) exceeds a previously determined 
threshold value T#ADD. Thereby, the MS/SU 1 sends a pilot 
strength measurement message to the BSC 4, via the BTS 2. 
0092. Upon receiving this pilot strength measurement 
message, the BSC 4 determines whether or not to permit 
hand-off, on the basis of the maximum hand-off rate con 
tained in the subscriber data of the MS/SU 1 sending this 
message, and the most recent hand-off rate for the whole 
system (hand-off BTS inquiry). 
0093. If the maximum hand-off rate contained in the 
Subscriber data is less than the most recent hand-off rate for 
the whole system, then the BSC 4 ignores the pilot strength 
measurement message and does not perform hand-off. If, on 
the other hand, the maximum hand-off rate contained in the 
Subscriber data is greater than or equal to the most recent 
hand-off rate for the whole system, then the BSC 4 imple 
ments the following hand-off processing. 

0094 Specifically, the BSC 4 sends a resource parameter 
read-out request to the Source Side BTS 2, to request the Set 
rate of the currently established F-Sch. In response, the 
Source Side BTS 2 Sends a resource parameter read-out 
response to the BSC 4 to report the F-Sch set rate to the BSC 
4. 

0.095 Thereupon, the BSC 4 tests the F-Tch settings with 
the target side BTS 3. In other words, the BSC 4 sends a 
target (TGT) hand-off resource request (Extended Handoff 
Resource Request) regarding F-Tch, to the target side BTS 
3. In response to this, the target side BTS 3, returns a TGT 
hand-off resource response (Extended Handoff Resource 
Response) regarding F-Tch, to the BSC 4, indicating that a 
Tch is settable. 

0096) The BSC 4 then sends RLP data frames to the target 
side BTS 3, by means of the established F-Tch. 
0097 Next, the BSC 4 sets up an F-Sch with the target 
side BTS 3. Specifically, the BSC 4 sends a hand-off 
resource request for F-Sch to the target side BTS 3. This 
request contains an Sch. Set rate (requested rate) X obtained 
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from the source side BTS 2 by means of the aforementioned 
resource parameter read-out request and a corresponding 
response. 

0098. In reply, the BTS 3 sends the BSC 4 a hand-off 
resource response regarding F-Sch. This response contains 
the settable rate Y (<=X). Thereupon, although omitted from 
this diagram, the target Side BTS 3 updates the empty rate 
volume information, and the BSC 4 updates the rate man 
agement information, as illustrated in FIG. 4 to FIG. 7 
described previously. 

0099. Here, if Y-X, namely, if the F-Sch to the BTS 3 can 
only be set to a rate Y which is lower than the requested rate 
X, then the previously established F-Sch to the source side 
BTS 2 is temporarily suspended, and F-Tch is established 
with the target side BTS 3. Thereby, hand-off by means of 
F-Tch only is initiated. Thereupon, an F-Sch having the set 
rate Y is newly established between the MS/SU 1 and both 
the source side BTS 2 and the target side BTS 3, whereby 
hand-off by means of F-Sch is initiated. In other words, the 
F-Sch set to the Source side BTS2 is reduced from the 
original communications rate X to the new communications 
rate Y. A more specific description of this processing is given 
below. 

0100. The BSC 4 sends a forward Tch start command 
(Begin Forward Traffic Command) to the target side BTS 3, 
and then transmits RLP data frames to the MS/SU 1 via the 
target side BTS 3. 

0101 The BSC 4 then sends a multi-cell-mode commu 
nication to the Source side BTS 2. This multi-cell-mode 
notification is a message informing the Source Side BTS 2 
that hand-off is being implemented for the F-Tch, and that 
the MS/SU 1 is in a 2-way state with the source side BTS 2 
and the target side BTS 3. 

0102) The BSC 4 then sends the MS/SU 1 a hand-off 
implementation command notification (Universal. Handoff 
Direction Message), via the source side BTS 2 and the target 
side BTS 3. This message indicates that the F-Tch is in a 
two-way state, whilst the F-Sch has been terminated. 

0103) Thereby, the MS/SU 1 obtains an F-Tch with the 
target side BTS 3, as well as with the source side BTS 2, and 
it sends a handoff completion notification (Handoff Comple 
tion Message), to the BSC 4 via the source side BTS 2. 
Thereupon, communications are performed by means of the 
F-Tch between the MS/SU 1, source side BTS 2, target side 
BTS 3 and the BSC 4. 

0.104) Next, the temporarily suspended F-Schis restarted. 
Firstly, the BSC 4 sends an F-Sch change request (F-Sch 
Resource Request) to the source side BTS 2. This request 
contains the Set rate Y. In response to this, the Source side 
BTS 2 sends back an F-Sch change response (F-Sch 
Resource Response) to the BSC 4. Thereby, the F-Sch rate 
to the source side BTS 2 is changed from the original rate X 
to the new rate Y. 

0105. The BSC 4 then sends an Sch start request to the 
target side BTS 3. This request contains the set rate Y. In 
response, the target side BTS 3 sends an F-Sch start request 
to the BSC 4. During this, NULLHRLP data is transmitted 
from the RMC card to the MS/SU 1, via the target BTS 3. 
Thereby, an F-Sch is established to the target side BTS 3. 

Jul. 7, 2005 

0106 The BSC 4 then sends a handoff implementation 
command notification (Universal Handoff Direction Mes 
sage) to the MS/SU 1, via the source side BTS 2 and the 
target side BTS 3. This message indicates that the F-Sch is 
in a two-way State. 
0107 Thereupon, RLP data frames are sent from the 
RMC card via the source side BTS 2 and the target side BTS 
3 to the MS/SU 1, by means of F-Sch. 
0.108 Communications are then performed by means of 
both F-Tch and F-Sch, between the MS/SU 1, Source side 
BTS 2, target side BTS 3 and the BSC 4, and hand-off is 
implemented on both F-Tch and F-Sch. 
0109. In this way, even if it is only possible to ensure an 
F-Sch for the target side BTS 3 which has a smaller 
bandwidth than that of the Source side BTS 2, hand-off is 
still implemented by matching the bandwidth of F-Sch of the 
Source side BTS 2 with the bandwidth of the F-Sch of the 
target side BTS 3. Thereby, efficient Sch use can be achieved 
during hand-off. 
0110 Moreover, if the requested rate X can be obtained 
for the target side BTS 3, in the event of the TGT hand-off 
request (Extended Handoff Resource Request), then an 
F-Sch of the set rate X can be established with the target side 
BTS 3, without having to suspend temporarily the F-Sch to 
the source side BTS 2. Additionally, if the F-Sch bandwidth 
cannot be guaranteed at the target Side. BTS 3, in the event 
of a TGT hand-off request, then hand-off involving F-Schis 
not performed, and hand-off by means of F-Tch only is 
implemented. 
0111 3.2 Reverse Direction Sch Setup Processing 
0112 FIG. 10 and FIG. 11 are sequence diagrams show 
ing the flow of Setup processing for a reverse direction Sch 
during hand-off Setting (initiation). 
0113 FIG. 10 and FIG. 11 are the same as FIG. 8 and 
FIG.9, except that the F-Schin FIG. 8 and FIG. 9 becomes 
R-Sch, and hence further description thereof is omitted here. 
0114. 4. Sch Setup Processing During Hand-Off 
0115) 4.1 Forward Direction Sch Setup Processing 
0116 FIG. 12 is a sequence diagram showing the flow of 
F-Sch setup during a two-way hand-off call using F-Tch. 
Here, F-Sch setup is described in a case where it becomes 
necessary to establish F-Sch during communication by 
F-Tch, where F-Tch hand-off is being performed between 
the MS/SU 1 and the source side BTS 2 and the target side 
BTS 3. 

0.117) If a forward direction large volume data transmis 
Sion factor occurs in the BSC 4 during communications by 
F-Tch between the MS/SU 1, source side BTS 2, target side 
BTS 3, and BSC 4, and as a result, RLP congestion arises, 
then the BSC 4 judges that it is necessary to set up an F-Sch. 

0118. The BSC 4 establishes an F-Sch to the source side 
BTS 2. Specifically, in a similar manner to FIG. 4, the BSC 
4 Sends a resource allocation request (Extended Allocation 
Resource Request) for F-Sch to the source side BTS 2. This 
request contains a requested rate X which is at or below the 
maximum allowable Sch rate (refer to FIG. 2). 
0119). In response to this, the source side BTS 2 sends 
back a resource allocation response (Extended Allocation 
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Resource Response) to the BSC 4. This response contains 
the settable rate Y1 (<=X). The source side BTS 2 then 
updates the empty rate volume information and the BSC 4 
updates the rate management information. 
0120) The BSC 4 then executes similar processing with 
respect to the target side BTS 3, and receives a settable rate 
Y2 from this target side BTS 3. 
0121 Here, if Y12Y2, processing is implemented for 
aligning the F-Sch bandwidth to the source side BTS 2 with 
the F-Sch bandwidth to the target side BTS 3. In other 
words, the BSC 4 sends an Sch release request, which is a 
message instructing release of the ensured bandwidth Y1, to 
the Source Side BTS 2, and in response to this, the Source 
side BTS 2 sends back an Sch release response to the BSC 
4. The source side BTS 2 then updates the empty rate 
volume information (in other words, it adds rate Y1 to the 
empty rate), and the BSC 4 updates the rate management 
information (in other words, it adds the set rate Y to the 
forward Side rate information for the corresponding call 
number). Thereby, the ensured bandwidth Y1 is released. 
0122) If, on the other hand, Y1<Y2, then processing is 
implemented for aligning the F-Sch to the target side BTS 3 
with the F-Sch bandwidth to the Source side BTS 2. The 
details of this processing are the same as the processing 
described above, with the exception that the source side BTS 
2 is replaced by the target side BTS 3 in the description, and 
hence further description thereof is omitted here. 
0123. Furthermore, if Y1=Y2, then no bandwidth align 
ment processing as described above is implemented. 
0124) Next, the BSC 4 sends an Sch start request (Begin 
Sch Request) for F-Sch to the source side BTS 2 and the 
target side BTS 3, in response to which, the source side BTS 
2 and the target side BTS 3 respectively send back an Sch 
start response (Begin Sch Response) to the BSC 4. 
0.125 Thereupon, the BSC 4 sends a hand-off implemen 
tation notification (Universal Handoff Direction Message) to 
the S/SU 1, in response to which, the MS/SU 1 sends back 
a hand-off completion message to the BSC 4. Thereby, 
hand-off processing for the F-Sch is completed between the 
MS/SU 1 and the BTS 2 and 3. 

0.126 RLP data frames are then transmitted from the BSC 
4 to the MS/SU 1 via the established F-Sch, whereupon 
communications are conducted between the MS/SU 1 and 
the source side BTS 2 and the target side BTS 3, by means 
of the F-Sch in addition to the F-Tch, and hence hand-off is 
implemented by both F-Tch and F-Sch. 
0127. Similar processing is carried out in a case where 
during hand-off by F-Tch to three or more BTS, an F-Schis 
established to these BTS and hand-off is also implemented 
via the F-Sch. 

0128. In this way, even when an F-Sch is established for 
hand-off, during hand-off by F-Tch involving a plurality of 
BTS, the Sch is set to match the lowest bandwidth of the 
F-Sch bandwidths that can be guaranteed respectively to the 
plurality of BTS. Therefore, it is possible to make efficient 
use of the Sch bandwidth. 

0129 4.2 Reverse Direction Sch. Setup Processing 
0130 FIG. 13 is a sequence diagram showing the flow of 
R-Sch Setup during two-way hand-off communications. 
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0131 FIG. 13 is the same as FIG. 12, except for the fact 
that the F-Sch in FIG. 12 is replaced by R-Sch, and a 
Supplementary channel request (Supplemental Channel 
Request) is transmitted by the MS/SU 1. Therefore, further 
detailed description thereof is omitted here. 
0132) 5. Method for Determining Requested Rate 

0133) A bandwidth ranking (hereinafter, “rank R”) for 
Sch Setup and assignment to the Sch, and a recommended 
bandwidth (hereinafter, “recommended bandwidth”) are 
determined for each MS/SU 1 (in other words, each sub 
scriber), and Sch bandwidths can be allocated on the basis 
of the determined rank R and recommended rate. 

0134) The BSC 4 comprises a recommended rate data 
base, which stores the relationship between the ranks R and 
the recommended rate, and the rank R assigned to each 
MS/SU 1. 

0.135 FIG. 14 shows one example of the structure of a 
recommended rate database. The recommended-rate data 
base Stores recommended rate, rank R, timer, and Subscriber 
number. Here, the “recommended rate” is set to 9.6xn 
(n=1-15) kbps). The “timer' is the continuation time set for 
which the Sch is set. 

0.136. In this recommended rate database, ranks R=1-6 
are allocated to the recommended rate of 9.6 kbps), and 
ranks R=7-12 are allocated to the recommended rate of 
9.6x2 kbps), respectively. Six ranks R are allocated respec 
tively to other recommended rates not shown in the diagram. 
The subscriber numbers (MS/SU 1) assigned to each rank R 
are linked to that rank R. For example, in FIG. 14, Sub 
scribers #1 to #6 are linked to rank R=1, and hence the 
ranking R of Subscribers #1 to #6 is 1. 

0.137 The ranks R can be calculated by the following 
equation (2), taking the Sch use time for bandwidth of 9.6xi 
kbps (i=integer between 1 and 15) as T, the dormant 
number as D, the short burst data transmission/reception 
number as S, the Sch allocation rejection number as A, and 
K, Ki, KA, K, and Ks as Weighting coefficients. 

R={(TXK1+T.xK+...+TXK+...+TXK+AxKA)+ 
(DXK+SxKs)}xK (2) 

0138 Here, the use time of T, and the dormant number of 
D, and the like, are stored as communication history by BSC 
4, or they may be derived from the communication history. 
Furthermore, if the ranking obtained by equation (2) above 
contains digits after the decimal point, then these can either 
be rounded up, rounded down, or discarded, or the like, to 
convert the R ranking value to an integer. 

0139 FIG. 15 and FIG. 16 are flowcharts showing the 
Sequence of Sch bandwidth allocation and connection pro 
cessing when using a recommended rate database. 

0140) If the BSC 4 judges that it is necessary to establish 
an Sch (F-Schor R-Sch) for data communications, the BSC 
4 consults the recommended rate database (S1), and com 
pares the recommended rate allocated to that Subscriber 
(MS/SU 1) with the requested rate (S2, S3). 
0.141. If the requested rate is greater than the recom 
mended rate (YES at S2), then the BSC 4 changes the 
requested rate to the recommended rate (S4), and sends a 
resource allocation request (Extended Allocation Resource 
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Request: see FIG. 4 and FIG. 5) containing the requested 
rate (=recommended rate), to the BTS 203) (S5). 
0142. If there is empty rate based on the empty rate 
volume information (YES at S6), then the BTS 203) sends 
back a resource allocation response containing a Set rate 
equal to or less than the requested rate (Extended Allocation 
Resource Response: see FIG. 4 and FIG. 5). As described 
above, if the requested rate can be guaranteed, then a Set rate 
equal to this requested rate is established, and if the 
requested rate cannot be guaranteed, then the a guarantee 
able rate below the requested rate is Set. 
0143. Thereupon, the BTS 203) updates the empty rate 
volume information, and the BSC 4 updates the rate man 
agement information, in addition to which an Sch having the 
Set rate is established-for a time period indicated by the timer 
corresponding to MS/SU 1 to which the Sch is established 
(see FIG. 4 and FIG. 5; S7). 
0144) When the timer period has elapsed, the BSC 4 
judges whether or not there is still data to be sent by means 
of the established Sch, and whether RLP congestion has 
arisen (S8). If congestion has arisen (YES at S8), the BSC 
4 increases the requested rate for that subscriber (S9). In 
increasing the requested rate for the Subscriber, the rate may 
be set unilaterally to the maximum rate of 144 (=9.5x15 
kbps), regardless of the rank R of the Subscriber, or it may 
be set to a value corresponding to the rank R of the 
Subscriber. Thereupon, processing is repeated from Step S5. 

0.145) If, at step S8, it is judged that no congestion has 
occurred (NO at S8), then the BSC 4 executes the processing 
from step S10 to S14. This processing is the same as the 
respective processes in steps S4 to S8 described previously. 

0146). At step S14, if it is judged that there is data 
congestion (YES at S14), then BSC 4 proceeds to step S9, 
whereas if it is judged that there is no data congestion (NO 
at S14), then rate reduction processing is performed (S15). 
Rate reduction processing is performed, for example, by 
reducing the currently Set rate by 1/2. 

0147 Thereupon, a connection is provided for the time 
period indicated by the timer (S18) and is then judged again 
whether or not there is congestion (S19). If there is no 
congestion (NO at S19), then rate reduction processing is 
executed (S20), and the processing is repeated from Step 
S18. If there is congestion (YES at S19), then the requested 
rate is set to the recommended rate (S21), and the processing 
is repeated from step S5. 

0148 If the requested rate is equal to the recommended 
rate at step. S2 and S3, (YES at S3), then the requested rate 
is set to the recommended rate (step S10), and processing is 
implemented from step S11, described above. 

0149. At steps S6, S12 and S17, if the BTS 2(3) does not 
have a Settable rate according to the empty rate Volume 
information (NO at S6, S12, S17), then the BTS 203) sends 
back an NG message to the BSC 4. In this case, the BSC 4 
executeS processing for reducing the rate of Subscribers 
having a lower rank R than the Subscriber who is Seeking to 
establish an Sch. 

0150 More specifically, the BSC 4 searches the rate 
management information and the recommended rate data 
base for SubscriberS operating at maximum rate amongst the 
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subscribers having a lower rank R than the subscriber 
seeking to establish an Sch (S25). 
0151. If a plurality of such subscribers are found (YES at 
S26), then the set rate of the subscriber having the lowest 
rank R of this plurality of subscribers is reduced (S28). If 
there exist a plurality of SubscriberS having a lowest rank R, 
then any one of these SubscriberS is Selected. The rate 
reduction is implemented by, for example, Setting the rate of 
the selected Subscriber to one half of the current rate. The 
BTS 203) updates the empty rate volume information and the 
BSC 4 updates the rate management information, respec 
tively, according to the rate reduction processing. 
0152. At step S26, if there is only one subscriber at 
maximum rate (NO at S26), then the BSC 4 implements rate 
reduction processing for that subscriber (S29). 
0153. Thereupon, the processing returns to step S4 when 
branching from the judgement block at Step S6, it returns to 
Step S11 when branching from the judgement block at Step 
S12, and it returns to step S16 when branching from step 
S17. 

0154) In this way, since preferential allocation is imple 
mented whilst also allocating rates according to the ranks of 
Subscribers, the Service performance is improved. In other 
words, Since a larger bandwidth corresponding to the Sub 
scriber's rank is allocated preferentially to a subscriber of 
higher rank, it is possible to provide a Sense of Security, in 
that a Subscriber can perform communications without the 
communication being rejected, whilst also encouraging Sub 
Scription and providing good usability. 
O155 As described above, according to the present 
invention, it is possible to make efficient use of the band 
width of channels having variable bandwidth (for example, 
Supplementary channels in a cdma2000 System). 

1. A method for setting a channel of variable bandwidth 
between a mobile Station and a base Station performing radio 
communications with Said mobile Station, and between Said 
base Station and a base Station controller communicating 
with Said base Station and controlling Said base Station, 
comprising the Steps of: 

in Said base Station controller, Sending a request for a 
bandwidth required for Said channel to Said base sta 
tion; 

in Said base Station, upon receiving Said request, returning 
a response of an allocatable bandwidth equal to or 
lower than Said required bandwidth, to Said base Station 
controller; and 

in Said base Station controller, upon receiving Said 
response, Setting Said channel of variable bandwidth 
between Said mobile Station and Said base Station, and 
between Said base Station and Said base Station con 
troller, according to Said allocatable bandwidth. 

2. The channel Setting method according to claim 1, 
wherein Said base Station controller has bandwidth manage 
ment information for managing the bandwidths of Said 
channels of variable bandwidth for each respective mobile 
Station, and further comprising the Step of, after receiving 
Said response, in Said base Station controller, updating Said 
bandwidth management information for the mobile Station 
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for which said variable bandwidth has been set, by setting 
said allocatable bandwidth in the bandwidth management 
information thereof. 

3. The channel Setting method according to claim 1, 
wherein Said base Station controller has recommended band 
widths provided for each respective mobile Station and 
recommended to that mobile Station, and further comprising 
the Step of, before Sending Said required bandwidth, in Said 
base Station controller, comparing Said recommended band 
width with Said required bandwidth and applying the Smaller 
of these bandwidths to said required bandwidth. 

4. The channel Setting method according to claim 3, 
wherein Said recommended bandwidth is Set to a larger 
value, the higher the priority of bandwidth allocation 
assigned to each respective mobile Station, Said priority 
being calculated by means of the formula, 

where T is a use time of Said channel of variable band 
width, D is a dormant number, S is a short-burst data 
reception/transmission number, A is an allocation reject 
number of said channel of variable bandwidth, and K, 
KI, KA, K, and Ks are Weighting coefficients. 

5. (cancel) 
6. (cancel) 
7. (cancel) 
8. A method for setting a channel of variable bandwidth 

between a mobile Station and a base Station performing radio 
communications with Said mobile Station, and between Said 
base Station and a base Station controller which communi 
cates with Said base Station and controls Said base Station, 
Said method being performed under control of Said base 
Station controller, and comprising the Steps of 

holding a bandwidth allocation priority for said mobile 
Station and a recommended bandwidth Set and recom 
mended with respect to Said priority; 

Setting Said channel by comparing Said recommended 
bandwidth with a requested bandwidth for said chan 
nel; 

if the Smaller bandwidth thereof can be ensured, ensuring 
said Smaller bandwidth; and 

if Said Smaller bandwidth cannot be ensured, reducing the 
bandwidth of a channel established to another mobile 
station of lower rank of said priority than the mobile 
station for which said Smaller bandwidth is being 
ensured, and ensuring Said Smaller bandwidth. 

9. A method for setting a channel of variable bandwidth 
between a mobile Station and a base Station performing radio 
communications with Said mobile Station, and between said 
base Station and a base Station controller which communi 
cates with Said base Station and controls Said base Station, 
Said method being performed under control of Said base 
Station controller, and comprising the Steps of 

Sending a request for a bandwidth required for Said 
channel to Said base Station; 

receiving a response of an allocatable bandwidth equal to 
or lower than Said required bandwidth, as Sent by Said 
base Station; and 

setting said channel of variable bandwidth between said 
mobile Station and Said base Station, and between Said 
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base Station and Said base Station controller, according 
to said received allocatable bandwidth. 

10. (cancel) 
11. (cancel) 
12. A mobile communication System comprising a mobile 

Station, a base Station performing radio communications 
with Said mobile Station, and a base Station controller 
communicating with Said base Station and controlling Said 
base station, in which a channel of variable bandwidth is 
established between Said mobile Station and Said base Sta 
tion, and between Said base Station and Said base Station 
controller, 

wherein Said base Station controller comprises: 
a transmitting portion for Sending a request for a band 

width required for Said channel to Said base Station; 
a first receiving portion for receiving a response of an 

allocatable bandwidth, sent by said base station in 
response to the transmission made by Said transmitting 
portion; and 

a Setting portion for Setting Said channel between Said 
mobile Station and Said base Station, and between Said 
base Station and Said base Station controller, according 
to said allocatable bandwidth received by said first 
receiving portion; and 

Said base Station comprises: 
a second receiving portion for receiving Said request 

transmitted by Said transmitting portion of Said base 
Station controller; and 

a response portion for returning Said response of Said 
allocatable bandwidth which is equal to or lower than 
Said requested bandwidth received via Said Second 
receiving portion, to Said base Station controller. 

13. (cancel) 
14. (cancel) 
15. A base station controller for establishing a channel of 

variable bandwidth between a mobile station and a base 
Station performing radio communications with Said mobile 
Station, and between said base Station and Said base Station 
controller which communicates with Said base Station and 
controls said base Station, comprising: 

a transmitting portion for Sending a request for a band 
width required for Said channel to Said base Station; 

a receiving portion for receiving a response of an allo 
catable bandwidth equal to or lower than Said requested 
bandwidth, from Said base Station; and 

a channel Setting portion for Setting Said channel of 
variable bandwidth between said mobile station and 
Said base Station, and between Said base Station and Said 
base Station controller, according to Said allocatable 
bandwidth received by Said receiving portion. 

16. (cancel) 
17. (cancel) 
18. A base station controller for establishing channels of 

variable bandwidth between a mobile station and a base 
Station performing radio communications with Said mobile 
Station, and between said base Station and Said base Station 
controller communicating with Said base Station and con 
trolling Said base Station, comprising: 
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a holding portion for holding a bandwidth allocation a bandwidth adjusting portion for reducing the bandwidth 
priority for Said mobile Station and a recommended of said channel established to another mobile station of 
bandwidth Set and recommended in accordance with lower priority than the mobile station for which said 
Said priority; Smaller bandwidth is to be ensured, if said Smaller 

a Setting portion for comparing Said recommended band- bandwidth cannot be ensured. 
width with Said requested bandwidth, and Setting Said 
channel ensuring the Smaller of these bandwidths, and k . . . . 


