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(57) ABSTRACT 

A congestion control access gateway and a congestion 
control method for the same are provided. The congestion 
control access gateway interfaces between a broadband 
convergence network and a ubiquitous sensor network 
including sensors and terminals. The congestion control 
access gateway receives data from the ubiquitous sensor 
network. When a congestion situation has occurred, the 
congestion control access gateway detects the congestion 
situation based on data received in the congestion situation 
and broadcasts congestion noti?cation and control messages 
in response to the congestion situation detection. The con 
gestion control access gateway generates a congestion situ 
ation detection pro?le as a result of the congestion situation 
detection and performs priority queuing of the received data 
based on the congestion situation detection pro?le and 
service classes. The congestion control access gateway 
determines destination of the queued data using the conges 
tion situation detection pro?le and routes the data to a 
corresponding service. 
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CONGESTION CONTROL ACCESS GATEWAY 
AND CONGESTION CONTROL METHOD FOR 

THE SAME 

RELATED APPLICATION 

[0001] The present application is based on, and claims 
priority from, Korean Application Number 10-2005 -117151, 
?led Dec. 2, 2005, the disclosure of Which is incorporated by 
reference herein in its entirety. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to a ubiquitous sys 
tem in Which computers are present anyWhere, and more 
particularly to a congestion control access gateway, Which 
interfaces betWeen a Broadband convergence Network 
(BcN) and a Ubiquitous Sensor Network (USN) including a 
variety of sensors and terminals and controls a congestion 
situation in the ubiquitous system, and a congestion control 
method for the congestion control access gateWay. 

[0004] 2. Description of the Related Art 

[0005] A conventional end-to-end feedback congestion 
control method can detect and control congestion of terminal 
nodes only. When congestion occurs, this method cannot 
immediately deal With the congestion due to a control time 
required for the transmitter to detect the congestion after the 
congestion occurs. 

[0006] A conventional TCP congestion control method 
requires a longer time to control congestion as the delay time 
betWeen receiving and transmitting sides increases. In addi 
tion, this method may Worsen congestion in a high band 
Width netWork due to packets, Which have already been 
transmitted, until the congestion is detected and a certain 
process is initiated. 

[0007] In ubiquitous environments, a variety of sensors 
may randomly transmit variable-siZed data to cause conges 
tion situations. The conventional methods have not taken 
into consideration these congestion situations and also have 
not taken into consideration a neW environment in Which 
storage features are embedded even in very small sensors 
along With development of storage technologies. 

[0008] A congestion control method for a V 5.2 system in 
an access netWork Was disclosed in Korean Patent Applica 
tion Publication No. 2001-0056286 (published on Jul. 4, 
2001). This method performs congestion control in the 
folloWing manner. For example, When a congestion situa 
tion, in Which any more time slots cannot be assigned to a 
V5.2 link from an access netWork to a local exchange, has 
occurred, a threshold congestion level is calculated based on 
provisioned concentration information, it is detected 
Whether or not the congestion situation has exceeded the 
threshold congestion level, and a congestion noti?cation 
signal is transferred to a call sender When the congestion 
situation has exceeded the threshold congestion level. In this 
method, if there is no time slot available When attempting 
call connection using a telephone line, it is determined that 
a congestion situation has occurred, and a standby request 
signal is transmitted to the sender, thereby controlling the 
congestion. HoWever, this congestion control method is not 
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suitable for congestion situations that occur When a variety 
of Wired/Wireless sensors randomly transmit variable-sized 
sensed data. 

[0009] In a ubiquitous environment in Which a very large 
number of types of sensors are provided, data congestion 
may occur in abnormal situations such as incidents, acci 
dents, disasters, public performances, and events. For 
example, if a ?re breaks out in a building, not only sensors 
such as temperature, gas, and Wind sensors but also a variety 
of devices such as mobile phones, cameras, and display 
devices Will transmit data in response to the ?re, thereby 
causing data congestion in a gateWay that interfaces betWeen 
a Broadband convergence NetWork (BcN) and a Ubiquitous 
Sensor NetWork (USN). The conventional congestion con 
trol methods have not taken into consideration these con 
gestion situations, Which occur When the variety of sensors 
in the ubiquitous environment randomly transmit variable 
siZed data, and also have not taken into consideration a neW 
environment in Which storage features are embedded even in 
very small sensors along With development of storage tech 
nologies. 

SUMMARY OF THE INVENTION 

[0010] Therefore, the present invention has been made in 
vieW of the above problems, and it is an object of the present 
invention to provide a congestion control access gateWay 
and a congestion control method for the same, Which can 
effectively control congestion situations caused by random 
transmission of data from a ubiquitous sensor netWork in a 
ubiquitous environment. 

[0011] In accordance With one aspect of the present inven 
tion, the above and other objects can be accomplished by the 
provision of a congestion control method for a congestion 
control access gateWay that interfaces betWeen a broadband 
convergence netWork and a ubiquitous sensor netWork 
including sensors and terminals, the method comprising: 
receiving data from the ubiquitous sensor netWork; When 
receiving the data, determining Whether or not a congestion 
situation has occurred; When a congestion situation has 
occurred, detecting the congestion situation based on data 
received in the congestion situation; broadcasting a conges 
tion noti?cation message and a congestion control message 
in response to the detection of the congestion situation; 
generating a congestion situation detection pro?le as a result 
of the congestion situation detection; performing priority 
queuing of the received data based on the congestion situ 
ation detection pro?le and predetermined service classes; 
and determining a destination of the data, Which has been 
subjected to the priority queuing, using the congestion 
situation detection pro?le, and routing the data to a corre 
sponding service. 

[0012] In accordance With another aspect of the present 
invention, there is provided a method for a terminal to 
control a congestion situation occurring in a ubiquitous 
system including a plurality of congestion control access 
gateWays that interface betWeen a broadband convergence 
netWork and a ubiquitous sensor netWork including sensors 
and terminals, the method comprising: receiving a conges 
tion noti?cation message and a congestion control message 
from a speci?c congestion control access gateWay that has 
generated the congestion noti?cation and control messages 
in response to detection of a congestion situation; storing 
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data produced in the congestion situation upon receiving the 
congestion noti?cation message; performing random back 
olf of each service class upon receiving the congestion 
control message; and transmitting part of the stored data 
based on a rate at Which the data is stored. 

[0013] In accordance With yet another aspect of the 
present invention, there is provided a congestion control 
access gateWay that interfaces betWeen a broadband con 
vergence netWork and a ubiquitous sensor netWork including 
sensors and terminals, the gateWay comprising: a ?rst inter 
face that interfaces With the ubiquitous sensor netWork and 
receives data therefrom; a congestion detector that monitors 
the ?rst interface to determine Whether or not a congestion 
situation has occurred and, When a congestion situation has 
occurred, detects the congestion situation; a situation detec 
tion processor that generates a congestion situation detection 
pro?le as a result of the detection of the congestion situation 
based on the received data; a congestion controller that 
broadcasts a congestion noti?cation message and a conges 
tion control message in response to the detection of the 
congestion situation and transmits the congestion situation 
detection pro?le to a neighboring congestion control access 
gateWay; a priority queuing processor that performs priority 
queuing of the received data using the congestion situation 
detection pro?le and predetermined service classes; a rout 
ing processor that determines a destination of the data, 
Which has been subjected to the priority queuing, using the 
congestion situation detection pro?le, and routes the data to 
a corresponding service; and a second interface that inter 
faces With the broadband convergence netWork and trans 
mits the routed data thereto. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] The above and other objects, features and other 
advantages of the present invention Will be more clearly 
understood from the folloWing detailed description taken in 
conjunction With the accompanying draWings, in Which: 

[0015] FIG. 1 is a block diagram of a congestion control 
access gateWay that interfaces betWeen a Ubiquitous Sensor 
Network (U SN) and a Broadband convergence NetWork 
(BcN) in a ubiquitous system according to an embodiment 
of the present invention; 

[0016] FIG. 2 is a block diagram of a congestion control 
access gateWay that processes congestion data according to 
an embodiment of the present invention; 

[0017] FIG. 3 is a How chart illustrating hoW a congestion 
control access gateWay performs congestion control accord 
ing to an embodiment of the present invention; and 

[0018] FIG. 4 is a How chart illustrating hoW a terminal or 
a sensor having a storage therein processes data in a con 
gestion situation according to an embodiment of the present 
invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0019] NoW, preferred embodiments of the present inven 
tion Will be described in detail With reference to the accom 
panying draWings. In the draWings, the same or similar 
elements are denoted by the same reference numerals even 
though they are depicted in different draWings. In the 
folloWing description of the present invention, a detailed 
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description of knoWn functions and con?gurations incorpo 
rated herein Will be omitted When it may obscure the subject 
matter of the present invention. 

[0020] According to the present invention, situation detec 
tion is performed based on variable-sized data sensed and 
transmitted by a variety of sensors, and a situation detection 
pro?le is generated. A route to the destination of the sensed 
data is determined based on the situation detection pro?le, 
and congestion control is performed in response to the 
congestion situation detection. A congestion control access 
gateWay according to embodiments of the present invention, 
Which performs congestion control in this manner, Will noW 
be described in detail With reference to the accompanying 
draWings. 
[0021] FIG. 1 is a block diagram of a congestion control 
access gateWay that interfaces betWeen a Ubiquitous Sensor 
NetWork (USN) and a Broadband convergence NetWork 
(BcN) in a ubiquitous system according to an embodiment 
of the present invention. 

[0022] As shoWn in FIG. 1, the ubiquitous system includes 
congestion control access gateWays 200a and 2001) (also 
collectively denoted by “200” as in FIG. 2) that interface 
betWeen a Broadband convergence NetWork (BcN) 141 and 
ubiquitous sensor netWorks (USNs) 101, 102, 103, and 104 
that include a variety of sensors and terminals 111 and 112. 

[0023] The congestion control access gateWay 200 is a 
system that processes congestion data While routing data 
received from a large number of various sensors and termi 
nals in a ubiquitous environment in Which computers are 
present anyWhere. The congestion control access gateWay 
200 is also referred to as a congestion control USN access 

gateWay (CC-uAGW). 
[0024] The variety of sensors and terminals 111 and 112 
may be present anyWhere in the USNs 101, 102, 103, and 
104. The terminals (or sensors) 111 and 112 present in the 
USNs 101 to 104 can connect to the broadband convergence 
netWork 141 through the congestion control access gateWay 
200 and can receive a variety of services 151, 152, 153, and 
154 that service providers provide through the broadband 
convergence netWork 141. 

[0025] Data sensed and input through the variety of sen 
sors and terminals present in the USNs 101 to 104 is 
transmitted to the broadband convergence netWork 141 
through the congestion control access gateWay 200 and is 
then transferred to a variety of application services con 
nected to the broadband convergence netWork 141 so that 
the data is used to provide the services. 

[0026] As shoWn in FIG. 1, the USN#1101 and the 
USN#2102 are connected to the same congestion control 
access gateWay 20011. A variety of sensors present in the 
USN#1101 and the USN#2102 transmit sensed data to the 
congestion control access gateWay 20011. The congestion 
control access gateWay 200a performs situation detection 
based on the data received from the USN#1101 and the 
USN#2102 and generates a situation detection pro?le as a 
result of the situation detection. The congestion control 
access gateWay 200a determines a destination of the data 
received from the USN#1101 and the USN#2102 based on 
the situation detection pro?le and routes the data to a 
corresponding service in the broadband convergence net 
Work 141. 
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[0027] When a speci?c situation has occurred in the 
USN#1101 and the USN#2102 during such a routing pro 
cess, the variety of sensors and terminals 111 present in the 
USN#1101 and the USN#2102 randomly transmit data 
sensed and input in the speci?c situation to the congestion 
control access gateway 20011 as in process 121. 

[0028] While monitoring an interface With the USNs 101 
and 102, the congestion control access gateWay 200a detects 
congestion due to a rapid increase in the data reception rate. 
Upon detecting the congestion, the congestion control 
access gateWay 200a immediately starts priority queuing of 
currently processed data based on predetermined service 
classes, and performs situation detection based on the data 
received in the congestion situation and generates a conges 
tion situation detection pro?le as a result of the situation 
detection. Upon detecting the congestion situation, the con 
gestion control access gateWay 200a broadcasts a congestion 
noti?cation message and a congestion control message as in 
process 122, and transmits the generated congestion situa 
tion detection pro?le to its neighboring congestion control 
access gateWay 20019 as in process 135. 

[0029] Each terminal (speci?cally, sensor-Ubiquitous ter 
minal (S-uT)) 111 in the USNs 101 and 102, Which includes 
a storage therein, receives the congestion noti?cation mes 
sage and stores data sensed and input thereafter in the 
storage. The terminal 111 receives the congestion control 
message and sets a random back-off time for each service 
class. The terminal 111 periodically determines Whether or 
not the congestion situation has been released, and transmits 
the stored data to the congestion control access gateWay 
200a taking into consideration a data storage rate of the 
storage (i.e., the rate at Which data is stored in the storage) 
as in process 123. Accordingly, the terminal 111 can balance 
load of the data to be transmitted to the congestion control 
access gateWay 200a. 

[0030] The neighboring congestion control access gate 
Way 200!) receives the congestion situation detection pro?le 
from the congestion control access gateWay 20011. The 
neighboring congestion control access gateWay 200!) 
receives the stored data transmitted by the terminal 111 that 
has moved to its service area, and determines a destination 
of the received data based on the congestion situation 
detection pro?le and routes the received data to the desti 
nation. That is, When the terminal 111 With the storage, in 
Which the data produced in the congestion situation has been 
stored, has entered the service area of the neighboring 
congestion control access gateWay 200b, the neighboring 
congestion control access gateWay 200b connects to the 
terminal 111 and receives and processes the stored data from 
the terminal 111. 

[0031] When the terminal 111, Which has the storage and 
is present in the USN#2102, has received the congestion 
noti?cation message and the congestion control message in 
the congestion situation as in process 122, the terminal 111 
stores sensed and input data in the storage and moves to the 
service area of the neighboring congestion control access 
gateWay 20019. When the terminal 111 has entered the 
service area of the congestion control access gateWay 200b, 
the terminal 111 connects to the congestion control access 
gateWay 20019 and transmits the data sensed in the conges 
tion situation, Which has been stored in the storage, to the 
congestion control access gateWay 20019 as in process 124. 
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[0032] The con?guration of such a congestion control 
access gateWay Will noW be described in detail With refer 
ence to FIG. 2. 

[0033] FIG. 2 is a block diagram of a congestion control 
access gateWay that processes congestion data according to 
an embodiment of the present invention. 

[0034] As shoWn in FIG. 2, the congestion control access 
gateWay 200 includes a ?rst interface 210, a congestion 
detector 220, a congestion controller 230, a priority queuing 
processor 240, a situation detection processor 250, a routing 
processor 260, and a second interface 270. 

[0035] The ?rst interface 210 interfaces With the USNs 
101, 102, 103, and 104 and receives data therefrom. 

[0036] The congestion detector 220 monitors the ?rst 
interface 210 to detect data congestion. When data from the 
USNs 101 to 104 causes congestion, the congestion detector 
220 detects the data congestion and noti?es the congestion 
controller 230 of the congestion detection. 

[0037] Upon receiving the congestion detection noti?ca 
tion, the congestion controller 230 transfers data currently 
provided for a corresponding service and data received after 
the congestion detection noti?cation to the priority queuing 
processor 240 and transfers the data sensed in the congestion 
situation to the situation detection processor 250. In 
response to the congestion detection, the congestion con 
troller 230 broadcasts a congestion noti?cation message and 
a congestion control message and transmits a congestion 
situation detection pro?le to the neighboring congestion 
control access gateWay 20019. The routing processor 260 
determines a destination of data popped from a priority 
queue based on the congestion situation detection pro?le and 
the second interface 270 then routes the data to the desti 
nation. 

[0038] The priority queuing processor 240 performs pri 
ority queuing based on service classes. The priority queuing 
processor 240 performs both the priority queuing based on 
the congestion situation detection pro?le and the priority 
queuing based on the service classes. 

[0039] The situation detection processor 250 performs 
situation detection based on data received from the USNs 
101 to 104 and generates a situation detection pro?le as a 
result of the situation detection. Speci?cally, the situation 
detection processor 250 performs congestion situation 
detection based on data received from the USNs 101 to 104 
and generates a congestion situation detection pro?le as a 
result of the congestion situation detection. 

[0040] The routing processor 260 determines a destination 
of data received from the USNs 101 to 104 and routes the 
data to the destination over the broadband convergence 
network (BcN) 141 through the second interface 270. 

[0041] With reference to FIG. 3, a detailed description Will 
noW be given of a congestion situation control method for 
the congestion control access gateWay according to the 
present invention, in Which situation detection is performed 
based on data received from a variety of terminals and 
sensors in the ubiquitous environment, a situation detection 
pro?le is generated as a result of the situation detection, and 
the received data is routed based on the generated situation 
detection pro?le. In the folloWing description, reference 
numerals “200a” and “2001)” rather than the collective 
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reference numeral “200” are used to discriminate between 
the current and neighboring congestion control access gate 
Ways, and the congestion situation control procedure is 
described according to the process How as shoWn in FIG. 1. 

[0042] FIG. 3 is a How chart illustrating hoW a congestion 
control access gateWay performs congestion control accord 
ing to an embodiment of the present invention. 

[0043] As shoWn in FIG. 3, at step 301, the congestion 
control access gateWay 200a interfaces With the USNs 101, 
102, 103, and 104 to receive sensed and input data from 
sensors and terminals in the USNs 101, 102, 103, and 104. 

[0044] At step 302, the congestion control access gateWay 
200a monitors the ?rst interface 210, Which is interfacing 
With the USNs 101 to 104, to determine Whether or not a 
congestion situation has occurred. When no congestion 
situation has occurred, the congestion control access gate 
Way 20011 detects a non-congestion situation and generates 
a situation detection pro?le as a result of the situation 
detection at step 312, and determines a destination of the 
received data based on the situation detection pro?le and 
routes the data to a corresponding service at step 313. 

[0045] On the other hand, When a speci?c situation has 
occurred in the USNs 101 to 104 so that the variety of 
terminals and sensors in the USNs 101 to 104 attempt to 
transmit a large amount of data at the same time and thus a 
congestion situation has occurred, the congestion control 
access gateway 200a detects data congestion through the 
congestion detector 220 at step 303. Speci?cally, the con 
gestion detector 220 detects a congestion situation based on 
data, Which the USNs 101 and 102 has produced in the 
congestion situation, and determines a reason for the con 
gestion situation based on the congestion data to detect a 
situation such as an occurrence of a ?re in a building. 

[0046] Then, at step 304, the congestion control access 
gateWay 200a starts priority queuing of currently processed 
data based on predetermined service classes. The predeter 
mined service classes include a real-time multimedia data 
class, a non-real time multimedia data class, a real-time 
sensed data class, a non-real time sensed data class, and an 
Internet data class, Which have been previously determined. 

[0047] At step 305, upon decoding the congestion situa 
tion, the congestion control access gateWay 200a broadcasts 
a congestion noti?cation message and a congestion control 
message to the USNs 101 to 104 in order to balance load of 
the congestion data. 

[0048] At step 306, after detecting the congestion situa 
tion, the congestion control access gateWay 200a generates 
a congestion situation detection pro?le as a result of the 
congestion situation detection based on the received data. 

[0049] At step 307, the congestion control access gateWay 
200a transmits the generated congestion situation detection 
pro?le to the neighboring congestion control access gateWay 
200b. 

[0050] As the generation of the congestion situation detec 
tion pro?le is completed, the congestion control access 
gateWay 200a performs, at step 308, priority queuing of data 
produced in the congestion situation based on both the 
generated congestion situation detection pro?le and the 
predetermined service classes. 
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[0051] At step 309, the congestion control access gateWay 
200a determines a destination of data popped from the 
priority queue using the congestion situation detection pro 
?le and routes the data to a corresponding service through 
the broadband convergence netWork 141. 

[0052] Then, at step 310, the congestion control access 
gateWay 200a periodically determines Whether or not the 
congestion situation has been released. If the congestion 
situation still exists, the congestion control access gateWay 
200a returns to step 308, otherWise it terminates the con 
gestion situation mode and sWitches to a non-congestion 
situation mode at step 311. 

[0053] With reference to FIG. 4, a description Will noW be 
given of hoW the terminal operates to receive the congestion 
noti?cation message and the congestion control message 
Which the congestion control access gateWay has generated 
as described above. The folloWing description Will be given 
With reference to the terminal 111 located at the ubiquitous 
sensor netWork (USN) 102 as shoWn in FIG. 1. 

[0054] FIG. 4 is a How chart illustrating hoW a terminal or 
a sensor having a storage therein processes data in a con 
gestion situation according to an embodiment of the present 
invention. 

[0055] The terminal 111 attempts to balance load of con 
gestion data upon receiving a congestion noti?cation mes 
sage and a congestion control message that are broadcast by 
the congestion control access gateWay 200a after a conges 
tion situation has occurred. 

[0056] As shoWn in FIG. 4, at step 401, the terminal 111 
receives the congestion noti?cation message and the con 
gestion control message. Then, at step 402, the terminal 111 
stores data, Which is sensed and input after the reception, in 
the storage. At step 403, the terminal performs random 
back-off of each service class, i.e., sets a random back-off 
time and Waits for a corresponding period. 

[0057] After performing the random back-off, the terminal 
111 determines, at step 404, Whether or not it has moved 
from a service area of the congestion control access gateWay 
20011 to a service area of the neighboring congestion control 
access gateWay 20019. If the terminal 111 has not moved to 
the service area of the neighboring congestion control access 
gateWay 200b, the terminal 111 determines, at step 405, 
Whether or not the congestion situation has been released. 
When the congestion situation has been released, the termi 
nal 111 transmits the stored data at step 408. If the conges 
tion situation still exists, the terminal 111 transmits, at step 
409, part of the stored data, taking into consideration the 
data storage rate and the data sensing and input rate of the 
terminal 111, so that no over?oW occurs in the storage, and 
proceeds to step 403 to repeat the random back-off. 

[0058] If it is determined at step 404 that the terminal 111 
has moved to the service area of the neighboring congestion 
control access gateWay 200b, the terminal 111 accesses the 
neighboring congestion control access gateWay 20019 and 
transmits the stored data at step 408. 

[0059] Then, the neighboring congestion control access 
gateWay 200!) receives the stored data from the terminal 111 
that has entered its service area and determines a suitable 
routing path based on the situation detection pro?le and the 
congestion situation detection pro?le received from the 
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congestion control access gateway 200a and processes the 
data input in the congestion situation. 

[0060] The above embodiments of the present invention 
perform congestion control in the following manner. Priority 
queuing of the data sensed in the congestion situation 
occurring in the ubiquitous environment, in which a variety 
of terminals and sensors randomly transmit variable-sized 
sensed data, is performed based on the situation detection 
pro?le and the service classes. In addition, the terminals and 
sensors temporarily store data input and sensed in the 
congestion situation in their storages and then connect to the 
congestion control access gateway (CC-uAGW), which has 
been released from the congestion situation, or to the neigh 
boring CC-uAGW to transmit the stored data to the con 
nected CC-uAGW. A destination of the data received from 
the Ubiquitous Sensor Network (U SN) is determined based 
on the situation detection pro?le, and the received data is 
routed to the destination, thereby achieving congestion 
control. 

[0061] As is apparent from the above description, the 
present invention provides a congestion control access gate 
way that detects a congestion situation and processes data 
received in the congestion situation based on a congestion 
situation pro?le. Thus, the congestion control access gate 
way can control congestion data produced in speci?c situ 
ations, thereby ensuring that the data is processed without 
loss. 

[0062] Although the preferred embodiments of the present 
invention have been disclosed for illustrative purposes, 
those skilled in the art will appreciate that various modi? 
cations, additions and substitutions are possible, without 
departing from the scope and spirit of the invention as 
disclosed in the accompanying claims. 

What is claimed is: 
1. A congestion control method for a congestion control 

access gateway that interfaces between a broadband con 
vergence network and a ubiquitous sensor network including 
sensors and terminals, the method comprising: 

receiving data from the ubiquitous sensor network; 

when receiving the data, determining whether or not a 
congestion situation has occurred; 

when a congestion situation has occurred, detecting the 
congestion situation based on data received in the 
congestion situation; 

broadcasting a congestion noti?cation message and a 
congestion control message in response to the detection 
of the congestion situation; 

generating a congestion situation detection pro?le as a 
result of the congestion situation detection; 

performing priority queuing of the received data based on 
the congestion situation detection pro?le and predeter 
mined service classes; and 

determining a destination of the data, which has been 
subjected to the priority queuing, using the congestion 
situation detection pro?le, and routing the data to a 
corresponding service. 
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2. The congestion control method according to claim 1, 
further comprising: 

transmitting the congestion situation detection pro?le to a 
neighboring congestion control access gateway. 

3. The congestion control method according to claim 1, 
further comprising: 

when a congestion situation has occurred, detecting the 
congestion situation based on currently processed data; 
and 

performing priority queuing of the currently processed 
data based on predetermined service classes in response 
to the detection of the congestion situation. 

4. The congestion control method according to claim 1, 
further comprising: 

periodically determining whether or not the congestion 
situation has been released; and 

when the congestion situation has been released, termi 
nating a congestion situation mode and switching to a 
non-congestion situation mode. 

5. The congestion control method according to claim 1, 
further comprising: 

when no congestion situation has occurred, performing 
situation detection based on the received data and 
generating a situation detection pro?le as a result of the 
situation detection; and 

determining a destination of the received data using the 
situation detection pro?le and routing the received data 
to a corresponding service. 

6. A method for a terminal to control a congestion 
situation occurring in a ubiquitous system including a plu 
rality of congestion control access gateways that interface 
between a broadband convergence network and a ubiquitous 
sensor network including sensors and terminals, the method 
comprising: 

receiving a congestion noti?cation message and a con 
gestion control message from a speci?c congestion 
control access gateway that has generated the conges 
tion noti?cation and control messages in response to 
detection of a congestion situation; 

storing data produced in the congestion situation upon 
receiving the congestion noti?cation message; 

performing random back-olf of each service class upon 
receiving the congestion control message; and 

transmitting part of the stored data based on a rate at 
which the data is stored. 

7. The method according to claim 6, further comprising: 

transmitting the stored data when the congestion situation 
has been released. 

8. The method according to claim 6, further comprising: 

when entering a service area of a neighboring congestion 
control access gateway, connecting to the neighboring 
congestion control access gateway and transmitting the 
stored data to the neighboring congestion control 
access gateway. 

9. A congestion control access gateway that interfaces 
between a broadband convergence network and a ubiquitous 
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sensor network including sensors and terminals, the gateway 
comprising: 

a ?rst interface that interfaces With the ubiquitous sensor 
netWork and receives data therefrom; 

a congestion detector that monitors the ?rst interface to 
determine Whether or not a congestion situation has 
occurred and, When a congestion situation has 
occurred, detects the congestion situation; 

a situation detection processor that generates a congestion 
situation detection pro?le as a result of the detection of 
the congestion situation based on the received data; 

a congestion controller that broadcasts a congestion noti 
?cation message and a congestion control message in 
response to the detection of the congestion situation 
and transmits the congestion situation detection pro?le 
to a neighboring congestion control access gateWay; 

a priority queuing processor that performs priority queu 
ing of the received data using the congestion situation 
detection pro?le and predetermined service classes; 

a routing processor that determines a destination of the 
data, Which has been subjected to the priority queuing, 
using the congestion situation detection pro?le, and 
routes the data to a corresponding service; and 

a second interface that interfaces With the broadband 
convergence netWork and transmits the routed data 
thereto. 

10. The congestion control access gateWay according to 
claim 9, Wherein the ?rst interface transmits the congestion 
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situation detection pro?le to a neighboring congestion con 
trol access gateWay, and the neighboring congestion control 
access gateWay receives data stored in a terminal that has 
entered a service area of the neighboring congestion control 
access gateWay. 

11. The congestion control access gateWay according to 
claim 9, Wherein the congestion controller determines 
Whether or not the congestion situation has been released 
and, When the congestion situation has been released, the 
congestion controller terminates a congestion situation 
mode and sWitches to a non-congestion situation mode. 

12. The congestion control access gateWay according to 
claim 9, Wherein, When no congestion situation has 
occurred, the congestion detection processor performs situ 
ation detection based on the received data and generates a 
situation detection pro?le as a result of the situation detec 
tion. 

13. The congestion control access gateWay according to 
claim 9, Wherein the routing processor determines a desti 
nation of the received data using a situation detection pro?le 
generated When no congestion situation has occurred and 
routes the received data to a corresponding service. 

14. The congestion control access gateWay according to 
claim 9, Wherein, When the congestion situation has 
occurred, the priority queuing processor performs priority 
queuing of currently processed data using the predetermined 
service classes. 


