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CELLULAR MOBILE COMMUNICATION SYSTEM 
AND METHOD USING HETEROGENEOUS 

WIRELESS NETWORK 

CLAIM OF PRIORITY 

0001) This application claims benefit under 35 U.S.C. 
$119(a) from an application filed in the Korean Intellectual 
Property Office on Jul. 21 2005, Serial No. 2004-56962, the 
entire disclosure of which is hereby incorporated by refer 
CCC. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. The present invention relates to a heterogeneous 
network, and more Specifically, the present invention relates 
to a cellular mobile communication System and method 
using a heterogeneous wireleSS network, in which connec 
tion to a cellular Service network can be made using a 
wireleSS resource of a wireleSS network using a wireleSS 
frequency other than a cellular frequency of the cellular 
mobile communication System, without using a cellular 
Service-dedicated wireleSS resource, thereby providing a 
cellular Service. 

0004 2. Description of the Related Art 
0005. A cellular mobile communication system is based 
on the concept of overcoming a limited Service area and a 
limited Subscriber capacity. In the cellular mobile commu 
nication System, a Service area is divided into Several Smaller 
Zones called cells So that the same frequency band can be 
used in two cells Separated by a Sufficient distance, thereby 
Spatially reusing frequency. Accordingly, the cellular mobile 
communication System can Secure Sufficient Subscribers by 
increasing the number of Spatially distributed channels. 
0006 FIG. 1 shows a network structure for a cellular 
mobile communication System. 
0007 Referring to FIG. 1, the cellular mobile commu 
nication system includes a Base Station Controller (BSC) 5, 
a Base Transceiver System (BTS) 6, and a cellular terminal 
7. 

0008. The BTS 6 performs two-way conversion between 
wired and wireleSS Signals, covers one cell/sector area, and 
manages a plurality of terminals 7 included in the cell/Sector 
aca. 

0009. The BSC 5 manages and controls the BTSs 6. In 
detail, the BSC 5 assigns and de-assigns a wireleSS channel 
for each cellular terminal 7, controls a transmission output 
of the cellular terminal 7 and the BTS 6, performs a soft 
handoff between cells and determines a hard handoff 
between the cells, performs a function of transcoding (16 
kbps.<->64 kbps) and vocoding (13 kbps, 8 kbps), performs 
a function of GPS clock distribution for handoff and signal 
processing, and performs management and maintenance for 
the BTS 6. 

0010) The BSC 5 is connected to an MSC 3, which is a 
voice core network connected with a Public Switched Tele 
phone Network (PSTN) 4 for voice communication, and to 
a Packet Data Serving Node (PDSN)2 which is a data core 
network connected to the Internet 1 and performing data 
communication. 
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0011. The MSC 3 performs an exchange function for 
Voice communication using the cellular mobile communi 
cation System, and the PDSN 2 performs a packet eXchange 
function for data communication using the cellular mobile 
communication System. 

0012. In the cellular mobile communication system, call 
processing between the cellular terminal 7 and the BTS 6 is 
classified into two kinds: call processing of the cellular 
terminal 7 and call processing of the BTS 6. 

0013 The call processing of the BTS 6 includes pilot and 
Synch channel processing, paging channel processing, 
acceSS channel processing, and traffic channel processing. 
During pilot channel processing, the BTS 6 transmits a pilot 
channel Signal. During traffic channel processing, the BTS 6 
communicates with the cellular terminal 7, which is in a 
mobile Station control on the traffic channel State, using 
forward and reverse traffic channels. During the access 
channel processing, the BTS 6 monitors an acceSS channel 
and receives messages from the cellular terminal 7 in a 
System acceSS State. During the paging channel processing, 
the BTS 6 transmits messages on a paging channel moni 
tored by the cellular terminal 7 which is in the system access 
State or an idle State. 

0014. In the cellular terminal 7, the call processing is 
performed at four terminal States: an initialization State, the 
idle State, the System acceSS State, and the mobile Station 
control on the traffic channel State. In the initialization State, 
the cellular terminal 7 Selects and acquires a mobile com 
munication System for communication. In the System access 
state, the cellular terminal 7 transmits messages to the BTS 
6 on the acceSS channel, and receives messages from the 
BTS 6 on the assigned paging channel. In the mobile Station 
control on the traffic channel state, the cellular terminal 7 
communicates with the BTS 6 through the forward and 
reverse traffic channels. 

0.015 Wireless Local Area Network (WLAN) is designed 
to enable a high-speed wireleSS data Service based on 
Ethernet. The WLAN has been utilized as a network Solution 
that is useful for a factory, a conference room, a showroom, 
and the like in which it is difficult to set up network cables. 

0016. The WLAN is based on radio waves, not cable as 
in a wire LAN. The WLAN which employs radio waves has 
a longer communication ranges than a network employing 
infrared rays, and has no difficulty in data eXchange even if 
there are minor obstacles. A 2.4 GHz frequency band of the 
WLAN is different from a frequency band of wireless 
devices Such as portable phones and cordless phones, and 
accordingly, the WLAN is not affected by line-crossing, and 
also does not require a service license. Further, the WLAN 
can be used at any location since it does not need a WLAN 
cable. 

0017 FIG. 2 shows a construction of a WLAN system. 
0018 Referring to FIG. 2, the WLAN system includes a 
WLAN terminal 15 having a Network Interface Card (NIC) 
mounted therein; a WLAN access point 14 for wirelessly 
communicating with the WLAN terminal 15 using the 
WLAN frequency; a router 13 for connecting the access 
point 14 to an external network, and a gateway 12 for 
connecting the access point 14 to the Internet 11 through the 
router 13. 
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0019. In a definition of a WLAN Media Access Control 
(MAC) of IEEE 802.11, the access point 14 performs 
authentication and asSociation to manage its WLAN Service 
aca. 

0020. In other words, when the WLAN terminal 15 
requests a call connection, the access point 14 receives 
information on call connection, that is, information on 
Internet Protocol (EP), gateway, and Domain Name Server 
(DNS) previously set to the WLAN terminal 15, from the 
corresponding WLAN terminal 15, requests the gateway 12 
for connection authentication through the router 13, and 
performs a function of WLAN relay for the call connection. 
0021) If a registered member identifier (ID) and password 
are input through the WLAN terminal 15, the WLAN 
terminal 15 is authenticated for the call connection in the 
gateway 12. If the gateway 12 permits the connection 
authentication, the corresponding WLAN terminal 15 sets 
the wireleSS link through the acceSS point 14 and connects 
the call through the gateway 12. 

0022. As described above, as the WLAN system and the 
cellular mobile communication System provide Services 
using different frequency bands, they have been developed 
as Separate Systems. 

0023. However, as communications technology becomes 
more ubiquitous, an association technology between various 
heterogeneous communication networks is required. 
Accordingly, technology for association between the WLAN 
System and the cellular mobile communication network is 
required. 

SUMMARY OF THE INVENTION 

0024. Therefore, one of the objectives of the present 
invention is to provide a cellular mobile communication 
System and method using a heterogeneous wireleSS network, 
which may enable, for example, a cellular mobile commu 
nication Service under a wireleSS network environment using 
wireleSS frequencies other than a cellular-dedicated fre 
quency, Such as a wireleSS LAN. 
0.025 According to an exemplary aspect of the present 
invention, there is provided a cellular mobile communica 
tion System using a heterogeneous wireleSS network, the 
System including a first wireleSS network providing a wire 
leSS resource using a first wireleSS frequency band; a first 
device of a cellular network connected to the first wireless 
network through a wire network; and a terminal Setting a 
tunnel with the first device of the cellular network using the 
wireleSS resource of the first wireleSS network, and con 
nected to the cellular network through the Set tunnel to 
perform cell processing. 

0026. According to another exemplary aspect to the 
present invention, there is provided a terminal for a cellular 
mobile communication System using a heterogeneous wire 
less network, the terminal including a WLAN (Wireless 
Local Area Network) interface module assigned a wireless 
resource from a WLAN and communicating with the WLAN 
using a WLAN-dedicated frequency band; a tunnel proces 
Sor for Setting and managing a tunnel with a first device of 
a cellular network connected to the WLAN through a wire 
network using the wireleSS resource provided from the 
WLAN through the WLAN interface module; and a call 
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processor connected to the cellular network through the Set 
tunnel, and performing call processing. 
0027 According to still another exemplary aspect of the 
present invention, there is provided a cellular mobile com 
munication method using a heterogeneous wireleSS network, 
the method including the Steps of transmitting, by a terminal, 
a tunnel Set request message to a first device of a cellular 
network, which is connected to a first wireleSS network 
through a wire network using a wireleSS resource assigned 
from the first wireless network; storing, by the first device of 
the cellular network, terminal information extracted from 
the received request message and Setting the tunnel with the 
terminal according to the tunnel Set request message from 
the terminal, and connecting, by the terminal, to the cellular 
network through the tunnel, which is set between the ter 
minal and the first device, and performing call processing. 
0028. According to yet another exemplary aspect of the 
present invention, there is provided a cellular mobile com 
munication method using a heterogeneous wireleSS network, 
the method including the Steps of transmitting, by a terminal, 
a tunnel Set request message to a first device of a cellular 
network, which is connected to a first wireleSS network 
through a wire network using a wireleSS resource assigned 
from the first wireless network; storing, by the first device of 
the cellular network, terminal information extracted from 
the received request message and Setting the tunnel with the 
terminal according to the tunnel Set request message from 
the terminal, and connecting, by the terminal, to the cellular 
network through the tunnel, which is set between the ter 
minal and the first device, and performing call processing. 
0029. According to still yet another exemplary aspect of 
the present invention, there is provided a cellular mobile 
communication method using a heterogeneous wireleSS net 
work, the method including the Steps of transmitting, by a 
terminal, a tunnel Set request message to an eBTS (enhanced 
Base Transceiver Station) of a cellular network, which is 
connected to a first wireleSS network through a wire network 
using a wireleSS resource assigned from the first wireleSS 
network; storing, by the eBTS of the cellular network, 
terminal information extracted from the received request 
message and Setting the tunnel with the terminal according 
to the tunnel Set request message received from the terminal; 
and connecting, by the terminal, to the cellular network 
through the tunnel, which is Set between the terminal and the 
eBTS, and performing call processing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0030. A more complete appreciation of the exemplary 
embodiments of the present invention, and many of the 
attendant advantages thereof, will be readily apparent by 
reference to the following detailed description when con 
sidered in conjunction with the accompanying drawings, in 
which like reference Symbols indicate the same or Similar 
components, wherein: 
0031 FIG. 1 shows an example of a network construc 
tion of a cellular mobile communication System; 
0032 FIG. 2 shows an example of a construction of a 
wireless LAN system; 
0033 FIG. 3 shows a construction of a cellular mobile 
communication System using a wireleSS LAN according to 
an exemplary embodiment of the present invention; 
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0034 FIG. 4 shows a construction of a terminal accord 
ing to an exemplary embodiment of the present invention; 
and 

0035 FIG. 5 shows a construction of a cellular mobile 
communication System using a wireleSS LAN according to 
another exemplary embodiment of the present invention. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

0036) Exemplary implementations of the present inven 
tion will now be described with reference to the accompa 
nying drawings, in which exemplary embodiments of the 
present invention are shown. The exemplary implementation 
of the present invention may, however, be achieved in 
different forms and should not be construed as limited to the 
exemplary embodiments Set forth herein. Rather, these 
exemplary embodiments are described So that Skilled arti 
Sans may appreciate various, non-limiting, aspects of the 
present invention. AS noted above, throughout the drawings, 
the same elements are denoted by the same reference 
numeral. 

0037 FIG. 3 shows a construction of a cellular mobile 
communication System using a WireleSS Local Area Net 
work (WLAN) according to an exemplary embodiment of 
the present invention. 

0.038 Referring to FIG. 3, mobile communication sys 
tem according to an exemplary embodiment of the present 
invention includes a terminal 200 having a Wireless Local 
Area Network (WLAN) interface card mounted therein; an 
Access Point (AP) 14 for wirelessly communicating with the 
terminal 200 using a WLAN frequency; a Switch or router 13 
for connecting the access point 14 to an external network, a 
gateway 12 for connecting the access point 14 to the Internet 
through the Switch or router 13, and an enhanced Base 
Station Controller (Hereinafter, referred to as “eBSC) 100 
connected to the gateway 12 through a wire network, and 
forming a tunnel up to the terminal 200 through the wired 
network and providing a cellular service to the terminal 200 
through the tunnel. 

0039) The Wireless Local Area Network (WLAN) inter 
face module is mounted in the terminal 200, and processes 
a wireless signal at the WLAN frequency. The terminal 200 
sets a wireless link with the access point 14 using the WLAN 
frequency in a WLAN area, and performs a wireleSS com 
munication through the Set wireleSS link. In the following 
description of the exemplary embodiment of the present 
invention, unless stated otherwise, the terminal 200 means a 
terminal having the WLAN interface module for setting the 
wireless link with the access point using the WLAN fre 
quency. 

0040. The terminal 200 may, for example, be one of two 
types. In a first type, the terminal 200 includes the WLAN 
interface module for Setting the wireleSS link using only the 
WLAN frequency. 

0041. In a second type, the terminal 200 concurrently 
includes the WLAN interface module and a cellular wireless 
interface module for processing the wireleSS Signal at the 
cellular frequency. In the second type, the terminal 200 can 
set the wireless link using the WLAN frequency in the 
WLAN area, and set the wireless link using a cellular 
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frequency in a cellular area. Accordingly, a terminal of the 
second type can perform a handover in the WLAN area and 
the cellular area. 

0042 FIG. 4 shows an exemplary construction of a 
terminal of the Second type according to an exemplary 
embodiment of the present invention. 
0043 Referring to FIG. 4, the terminal 200 includes the 
WLAN interface module 210 assigned the wireless resource 
from the WLAN and communicating with the WLAN, using 
a WLAN-dedicated frequency band; a tunnel processor 220 
for setting and managing a tunnel with the eBSC 100 of a 
cellular network connected to the WLAN through the wire 
network, using the wireleSS resource provided from the 
WLAN through the WLAN interface module 210; a call 
processor 230 connected to the cellular network through the 
tunnel Set by the tunnel processor 220, and performing call 
processing, a cellular interface module 240 assigned the 
wireleSS resource from the cellular network using a cellular 
dedicated frequency band, and communicating with the 
cellular network; and a memory 250 for storing tunnel 
Setting information. 
0044) The access point 14 communicates with the termi 
nal 200, using Carrier Sense Multiple Access/Collision 
Avoidance (CSMA/CA) of IEEE 802.11. 
0045. In other words, the access point 14 and the terminal 
200 first check whether or not there is a carrier based on the 
CSMA/CA. If it is determined that there is no carrier (that 
is, if there is no terminal using a wireless channel), trans 
mission is performed after a lapse of a predetermined time. 
Since the same transmitter (Tx) or receiver (RX) uses the 
same transmission medium, only one of transmission (Tx) 
and reception (RX) can be performed at a time. 
0046. Further, if there occurs collision with other termi 
nals during transmission, a next carrier is determined using 
a back-off algorithm. 

0047. The eBSC 100 is connected to a Mobile Station 
Controller (MSC) 3 which is a voice core network connected 
with a Public Switched Telephone Network (PSTN) 4 and 
performing a voice communication, and connected to a 
Packet Data Serving Node (PDSN) 2 which is a data core 
network connected to Internet 1 and performing a data 
communication. The MSC 3 performs an exchange function 
for the Voice communication using the cellular mobile 
communication system, and the PDSN 2 performs a packet 
eXchange function for the data communication using the 
cellular mobile communication System. 
0048. The eBSC 100 manages and controls base stations 
(not shown), and provides a service for the terminal 200 
connected through the WLAN. 

0049. In other words, the eBSC 100 assigns and de 
assigns the wireleSS channel to and from a cellular terminal 
(not shown) for wirelessly communicating using the cellular 
frequency band, controls a transmission output of the cel 
lular terminal and a Base Transceiver System (BTS) (not 
shown), performs a soft handoff between cells and deter 
mines a hard handoff between the cells, performs a function 
of trans coding (16 kbps.<>64 kbps) and vocoding (13kbps, 
8 kbps), performs a function of GPS clock distribution for 
handoff and Signal processing, and performs management 
and maintenance for the BTS (not shown). 
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0050. Further, the eBSC 100 receives information from 
the terminal 200 connected through the tunnel in the WLAN 
area, and transmits the received information to the MSC3 or 
the PDSN 2. 

0051. The terminal 200 receives a beacon from the access 
point 14 and performs an association proceSS for the acceSS 
point 14 using the received beacon, and is assigned an IP 
address from a gateway 12 preferably using Dynamic Host 
Configuration Protocol (DHCP). After that, the terminal 200 
sets the tunnel up to the eBSC 100 using a tunneling method 
such as User Datagram Protocol (UDP). 
0.052 An exemplary method for setting the tunnel 
between the terminal 200 and the eBSC 100 will be 
described in more detail. 

0053 When the terminal 200 uses a UDP tunnel up to the 
eBSC 100, the terminal 200 transmits a tunnel set request 
message to the eBSC 100, using the IP address and a UDP 
port of the eBSC 100. 
0.054 The request message can include a terminal ID 
(International Mobile Subscriber Identity (IMSI), IP 
address, and MAC address) and a user ID (for example, 
Network Access Identifier (NAI)), and can include informa 
tion for indicating the type of data (CS Signaling, CS data, 
PS signaling, PS data, and other information). 
0055. The eBSC 100 receives the tunnel set request 
message from the terminal 200, and periodically transmits a 
message having BSC relation information Such as a cell ID 
to the corresponding terminal 200 having a Source port 
number. By doing so, the UDP tunnel is completed between 
the terminal 200 and the eBSC 100. Henceforth, the UDP 
tunnel is maintained and used to exchange necessary infor 
mation. 

0056. In the meantime, when the terminal 200 uses a 
Generic Route Encapsulation (GRE) tunnel up to the eBSC 
100, the terminal 200 transmits a message including the 
terminal ID, the user ID, and a desired option (the use of a 
Sequence number, the application of encryption, and the 
like), to the eBSC 100. The eBSC 100 assigns necessary 
options, and transmits a GRE message using the correspond 
ing option. The terminal 200 receives the GRE message, and 
transmits a confirmation message to the eBSC 100 using the 
received GRE message. Accordingly, the GRE tunnel is 
completed. Henceforth, the GRE tunnel is maintained and 
used to exchange necessary information. 
0057. After the completion of the tunnel, the terminal 200 
does not need to Separately include the terminal ID and the 
user ID except for a special case. The eBSC 100 regularly 
transmits information representing the cell ID and other 
network states, to the terminal 200 in other formats. 
0.058. The terminal 200 periodically transmits a position 
registration message of the cellular service to the eBSC 100. 
In a case when there is no data to be transmitted, a message 
is transmitted within a predetermined time So as to maintain 
the tunnel. When the eBSC 100 does not receive a tunnel 
maintenance message from the terminal 200, it instantly 
transmits a registration request message to the terminal 200, 
and waits for a predetermined time. For example, when the 
eBSC 100 transmits the registration request message to the 
terminal 200 over three times and does not receive a 
response from to the terminal 200, it de-assigns the tunnel 
with the terminal 200. 
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0059) If the terminal 200 does not also receive periodical 
network information from the eBSC 100, it transmits a 
message requesting the eBSC 100 to instantly send the 
network information, and waits for a predetermined time. If 
the terminal 200 does not receive a response from the eBSC 
100 after lapse of the predetermined time, it repeats the same 
operation, for example, repeating three times a request to the 
eBSC 100 to send the network information. If the terminal 
200 still does not receive the network information from the 
eBSC 100, it de-assigns the tunnel and performs a process 
of Setting a new tunnel. 
0060. Whereas in a conventional setting BSC manages 
the BTS, assigns the wireleSS channel to the terminal, and 
controls the transmission output of the base Station, accord 
ing to an exemplary embodiment of the present invention, 
the eBSC 100 deposits the wireless resource of the WLAN 
to the WLAN access point 14, without requiring a separate 
Step. 

0061 According to an exemplary implementation, 
WLAN access point 14 may be separated into and realized 
by a simplified acceSS point and an Access Point Controller 
(APC), where the APC manages the simplified access point, 
assigns the wireleSS channel to the terminal, and controls the 
transmission output of the Simplified access point. In Such 
exemplary implementation, a function of the APC may be 
also integrated into and embodied in the eBSC 100. 
0062) An operation of the access point according to an 
exemplary embodiment of the present when implemented in 
a conventional WLAN may be described as follows. The 
eBSC 100 performs a function of relaying information 
between the terminal 200 and the MSC 3, and performs an 
additional function of periodically transmitting the cellular 
network information linked with the cellular network. 

0063 An example of cellular service methodology of the 
terminal 200, which is positioned in the WLAN area, in the 
above described exemplary mobile communication System 
will be described below. 

0064. A connection between the eBSC 100 and the MSC 
3 according to an exemplary embodiment of the present 
invention may be analogous to a connection between the 
conventional BSC and MSC. According to an exemplary 
embodiment of the present invention, a conventional format 
for a message, which is communicated for call processing 
between the BSC and the MSC, may be used. 
0065 Conventionally, if the MSC transmits a channel 
assignment request message to the BSC, the BSC commands 
the BTS in response to the received channel assignment 
request message to assign the wireleSS channel to the ter 
minal, and if the BTS assigns the wireless channel to the 
terminal, the BSC performs a process of assignment comple 
tion for informing the MSC that channel assignment is 
Successfully performed. 
0066 Conventionally, channel assignment message is 
communicated between the MSC and the BSC for channel 
assignment. According to an exemplary embodiment of the 
present invention, the channel assignment message is com 
municated between the eBSC 100 and the MSC 3. Accord 
ing to an exemplary embodiment of the present invention a 
conventional format may be used for channel assignment 
message, but not the conventional channel assignment mes 
Sage. Accordingly, in contradistinction to a conventional 

Ex.1035 / Page 10 of 15
APPLE INC.

Ex.1035 / Page 10 of 15
APPLE INC.



US 2006/0019669 A1 

cellular network, in an exemplary embodiment of the 
present invention, even though the channel assignment 
message is communicated, the wireleSS resource of the 
cellular network is not assigned. That is because in an 
exemplary implementation of the present invention, the 
wireleSS link uses the wireleSS resource assigned from the 
WLAN. 

0067. Accordingly, in an exemplary implantation of the 
present invention, the MSC 3 downloads the channel assign 
ment message to the eBSC 100 to perform a function of 
informing that the corresponding terminal is called, and the 
eBSC 100 uploads the response message to the MSC 3 in 
response to the channel assignment message to perform a 
function of informing that the terminal recognizes that the 
terminal is called. Based on the foregoing, an incoming call 
process will be described below. 
0068 If the eBSC 100 receives a paging request message 
from the MSC 3, it transmits a response request message to 
the terminal 200. If the terminal 200 responds to the 
response request message of the eBSC 100, the eBSC 100 
checks a response of the terminal 200, and Sends a paging 
response message to the MSC 3. The paging response 
message includes information on an eBSC's request for 
setting a trunk channel with the MSC 3. The MSC 3 sends 
the channel assignment message in response to the paging 
response message while completing the Setting of the trunk 
channel with the eBSC 100. 

0069. As the eBSC 100 and the MSC 3 share the trunk 
channel information with each other, the eBSC 100 adds 
information on a trunk channel, which is not in use, to the 
paging response message transmitted to the MSC 3. Accord 
ingly, the MSC 3 recognizes the trunk channel information, 
which is added to the paging response message uploaded 
from the eBSC 100, sets the trunk channel and loads and 
Sends the corresponding trunk channel information in the 
channel assignment message downloaded to the eBSC 100. 
0070. In another example, the MSC 3 may also set the 
trunk channel, and can load and Send the corresponding 
trunk channel information in the channel assignment mes 
sage downloaded to the eBSC 100, irrespective of the trunk 
channel information added to the paging response message 
uploaded from the eBSC 100. In this case, the trunk channel 
information can be also included only in the channel assign 
ment message, not in the paging response message. 

0071 Next, the eBSC 100 transmits a message having its 
UDP port information to the terminal 200 in the channel 
assignment. The terminal 200 stores the UDP port informa 
tion of the eBSC 100 using the received message, deter 
mines the UDP port to be used to transmit a voice signal, 
includes information on the determined UDP port in a 
confirmation message responsive to the channel assignment 
message, and transmits the confirmation message to the 
eBSC 100. 

0072 The eBSC 100 receives the confirmation message, 
Stores the corresponding UDP port information, completes 
preparation for the Voice Signal to be transmitted to the 
terminal 200, using the corresponding UDP port, and trans 
mits a channel assignment completion message to the MSC 
3. After that, the MSC 3 completes remaining call process 
ing, and communicates using a Pulse Code Modulation 
(PCM) voice signal with the eBSC 100 using Time Division 
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Multiplexing (TDM). The eBSC 100 converts the voice 
signal in a format of EVRC, and communicates with the 
terminal 200 using the UDP port, which is set through the 
above-described process. 
0073. Next, an outgoing call process will be described 
below. 

0074 The terminal 200 transmits an origination message 
to the eBSC 100, using the predetermined tunnel. The eBSC 
100 receives the origination message from the terminal 200, 
and sends a CM service request message to the MSC 3 and 
requests to set the trunk channel with the MSC 3. 
0075) The MSC 3 responds to the eBSC 100 using the 
channel assignment message, and completes the Setting of 
the trunk channel between the MSC 3 and the eBSC 100. 

0076. As the eBSC 100 and the MSC 3 share the trunk 
channel information with each other, the eBSC 100 adds 
information on a trunk channel, which is not in use, to the 
CM service request message transmitted to the MSC 3. 
Accordingly, the MSC 3 recognizes the trunk channel infor 
mation, which is added to the CM Service request message 
uploaded from the eBSC 100, sets the trunk channel and 
loads and sends the corresponding trunk channel informa 
tion on the channel assignment message downloaded to the 
eBSC 100. 

0077. In still another example, the MSC 3 may also set 
the trunk channel, and can load and Send the corresponding 
trunk channel information in the channel assignment mes 
sage downloaded to the eBSC 100, irrespective of the trunk 
channel information added to the CM Service request mes 
sage uploaded from the eBSC 100. In this case, the trunk 
channel information can be also included only in the channel 
assignment message, not in the CM Service request message. 

0078. The eBSC 100 receives the channel assignment 
message from the MSC 3, and transmits a message having 
its UDP port information to the terminal 200 in the channel 
assignment. The terminal 200 stores the UDP port informa 
tion of the eBSC 100 using the received message, deter 
mines the UDP port to be used by itself to transmit a voice 
signal, includes information on the determined UDP port in 
a channel assignment confirmation message, and transmits 
the confirmation message to the eBSC 100. The eBSC 100 
receives the confirmation message, Stores the corresponding 
UDP port information, completes a preparation for the Voice 
signal to be transmitted to the terminal 200, using the 
corresponding UDP port, and transmits a channel assign 
ment completion message to the MSC 3. After that, the MSC 
3 completes the remaining call processing, and communi 
cates a Pulse Code Modulation (PCM) voice signal with the 
eBSC 100 using Time Division Multiplexing (TDM). The 
eBSC 100 converts the voice signal in a format of EVRC, 
and communicates with the terminal 200 using the UDP 
port, which is Set through the above process. 

007.9 FIG. 5 shows a construction of a cellular mobile 
communication System using a WireleSS Local Area Net 
work (WLAN) according to another exemplary embodiment 
of the present invention. 
0080 Referring to FIG. 5, the inventive cellular mobile 
communication System includes a terminal 200 having a 
WLAN interface card mounted therein; an Access Point 
(AP) 14 for wirelessly communicating with the terminal 200 
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using a WLAN frequency; a Switch or router 13 for con 
necting the access point 14 to an external network, a 
gateway 12 for connecting the access point 14 to the Internet 
through the Switch or router 13, and an enhanced Base 
Transceiver System (Hereinafter, referred to as “eBTS”)300 
connected to the gateway 12 through a wire network, and 
forming a tunnel up to the terminal 200 through the wire 
network and providing a cellular service to the terminal 200 
through the tunnel. 

0081. The WLAN interface module is mounted in the 
terminal 200, and processes a wireless signal at the WLAN 
frequency. The terminal 200 sets the wireless link with the 
access point 14 using the WLAN frequency in a WLAN 
area, and performs a wireleSS communication through the Set 
wireleSS link. In the following description of the exemplary 
embodiment of the present invention, unless Stated other 
wise, the terminal 200 means a terminal having the WLAN 
interface module for Setting the wireleSS link with the acceSS 
point using the WLAN frequency. 

0082) The terminal 200 may be implemented as one of 
two types. In a first type, the terminal 200 includes the 
WLAN interface module for setting the wireless link using 
only the WLAN frequency. 

0.083. In a second type, the terminal 200 includes the 
WLAN interface module and a cellular wireless interface 
module for processing the wireleSS Signal at the cellular 
frequency. In the Second type, the terminal 200 can set the 
wireless link using the WLAN frequency in the WLAN area, 
and Set the wireleSS link using a cellular frequency in a 
cellular area. Accordingly, the Second typed terminal can 
perform a handover in the WLAN area and the cellular area. 

0084. The access point 14 communicates with the termi 
nal 200, using Carrier Sense Multiple Access/Collision 
Avoidance (CSMA/CA) of IEEE 802.11. 
0085. In other words, the access point 14 and the terminal 
200 first check whether or not there is a carrier based on the 
CSMA/CA. If it is determined that there is no carrier (that 
is, if there is no terminal using a wireless channel), trans 
mission is performed after lapse of a predetermined time. 
Since the same transmitter (Tx) or receiver (RX) uses the 
same transmission medium, only one of transmission (Tx) 
and reception (RX) can be performed at a time. 

0.086 Further, if collision with other terminals occurs in 
transmission, next carrier is determined using a back-off 
algorithm. 

0087. The eBTS 300 is connected to a Base Station 
Controller (BSC) 5a, and the BSC 5a is connected to a 
Mobile Station Controller (MSC) 3 that is a voice core 
network connected with a Public Switched Telephone Net 
work (PSTN) 4 and performing a voice communication, and 
connected to a Packet Data Serving Node (PDSN)2 that is 
a data core network connected to Internet 1 and performing 
a data communication. The MSC 3 performs an exchange 
function for the Voice communication using the cellular 
mobile communication system, and the PDSN 2 performs a 
packet eXchange function for the data communication using 
the cellular mobile communication System. 

0088. The eBTS 300 sets and manages a wireless link 
with its managing terminals (not shown), using the cellular 
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frequency, and provides a service for the terminal 200 
connected through the WLAN. 
0089. In other words, the eBTS 300 sets, maintains, and 
unsets the wireless link with a cellular terminal (not shown) 
for wirelessly communicating using the cellular frequency 
band. 

0090. Further, the eBTS 300 receives information from 
the terminal 200 connected through the tunnel in the WLAN 
area, and transmits the received information to the MSC3 or 
the PDSN 2 through the BSC 5a. 
0091. The terminal 200 receives a beacon from the access 
point 14 and performs an association process for the acceSS 
point 14 using the received beacon, and is assigned an IP 
address from a gateway 12 using Dynamic Host Configu 
ration Protocol (DHCP). After that, the terminal 200 sets the 
tunnel up to the eBTS 300 using a tunneling method such as 
User Datagram Protocol (UDP). 
0092 At this time, data and signaling transmission 
between the BSC 5a and the eBTS 300 is performed using 
a standard (for example, Abis) or an Inter Processor Com 
munication (IPC) shared by each equipment enterprise. 
0093. The BSC5a recognizes the eBTS 300 as one of its 
lower BTSs, and prepares information for the same cellular 
service and transmits the prepared information to the eBTS 
300 using the Abis or a separate IPC. The eBTS300 receives 
the transmitted information, and transmits the received 
information to the terminal 200, using a previously set 
tunnel with the terminal 200. Similarly, the eBTS 300 
receives the information from the terminal 200 through the 
tunnel, and transmits the information to the BSC 5a through 
the Abis or a separate IPC. 
0094. An exemplary method for setting the tunnel 
between the terminal 200 and the eBTS 300 will be 
described below. 

0.095 When the terminal 200 uses a UDP tunnel up to the 
eBTS 300, the terminal 200 transmits a tunnel set request 
message to the eBTS 300, using its stored IP address and a 
UDP port of the eBTS 300. The request message can include 
a terminal ID (International Mobile Subscriber Identity 
(IMSI), IP address, and MAC address) and a user ID (for 
example, Network Access Identifier (NAI)), and can include 
information for indicating the type of data (CS Signaling, CS 
data, PS Signaling, PS data, and other information). 
0096) The eBTS 300 receives the tunnel set request 
message from the terminal 200, and periodically transmits a 
message having BSC relation information Such as a cell ID 
to the corresponding terminal 200 having a Source port 
number. By doing so, the UDP tunnel is completed between 
the terminal 200 and the eBTS 300. Henceforth, the UDP 
tunnel is maintained and used to exchange necessary infor 
mation. 

0097. In the meantime, when the terminal 200 uses a 
GRE tunnel up to the eBTS300, the terminal 200 transmits 
a message including the terminal ID, the user ID, and a 
desired option (the use of a sequence number, the application 
of encryption, and the like), to the eBTS 300. The eBTS 300 
assigns necessary options, and transmits a GRE message 
using the corresponding option. The terminal 200 receives 
the GRE message, and transmits a confirmation message to 
the eBTS 300 using the received GRE message. Accord 
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ingly, the GRE tunnel is completed. Henceforth, the GRE 
tunnel is maintained and used to exchange necessary infor 
mation. 

0098. After the completion of the tunnel, the terminal 200 
does not need to Separately include the terminal ID and the 
user ID except for a special case. The BSC 5a regularly 
transmits information representing the cell ID and other 
network states, to all BTSs 5a and 5b. The eBTS 300 
receives the information from the BSC 5a, and transmits the 
received information to the terminal 200. 

0099] The terminal 200 periodically transmits a position 
registration message of the cellular service to the BSC 5a. 
When there is no data to be transmitted, a message is 
transmitted to the eBTS 300 within a predetermined time so 
as to maintain the tunnel. When the eBTS 300 does not 
receive a tunnel maintenance message from the terminal 
200, it transmits a registration request message to the 
terminal 200, and waits for a predetermined time. For 
example, when the eBTS 300 transmits the registration 
request message to the terminal 200 more than three times 
and does not receive a response from the terminal 200, it 
unsets the tunnel with the terminal 200. 

0100 If the terminal 200 does not also receive periodical 
network information from the eBTS 300, it transmits a 
message requesting the eBTS 300 to send the network 
information, and waits for a predetermined time. If the 
terminal 200 does not receive a response from the eBTS 300 
after lapse of the predetermined time, it repeats the same 
operation, for example, repeating three times a request to the 
eBTS 300 to send the network information. If the terminal 
200 still does not receive the network information from the 
eBTS 300, it unsets the tunnel and performs a process of 
Setting a new tunnel. 
0101 Whereas, in a conventional setting BSC manages 
the BTS, assigns the wireleSS channel to the terminal, and 
controls the transmission output of the base Station, accord 
ing to an exemplary embodiment of the present invention, 
control of the transmission output of the base Station from 
the BSC does not have a special meaning, and the BSC 5a 
performs a similar operation with other BTSs 6a to recog 
nize the eBTS300 in the same manner as other BTSS 6a. An 
access point of an exemplary embodiment of the present 
invention may perform operations analogous to those of an 
access point of a conventional WLAN. According to an 
exemplary embodiment of the present invention, the eBTS 
300 performs a function of relaying information between the 
terminal 200 and the BSC 5a, and performs an additional 
function of periodically transmitting the cellular network 
information linked with the cellular network. 

0102) An example of a cellular service method of the 
terminal, which is positioned in the WLAN area, in the 
above described exemplary mobile communication System 
will be described below. 

0103) A connection between the eBTS 300, the BSC 5a 
and the MSC 3 according to an exemplary embodiment of 
the present invention may be analogous to a connection 
between the conventional BTS 6b, BSC 5b and MSC3. 
According to an exemplary embodiment of the present 
invention, a conventional format for a message, which is 
communicated for call processing between the BTS 6b, the 
BSC 5b and the MSC 3 may be used. 

Jan. 26, 2006 

0104 Conventionally, if the MSC 3 transmits a channel 
assignment request message to the BSC 5b, the BSC 5b 
commands the BTS 5b in response to the received channel 
assignment request message to assign the wireleSS channel 
to the terminal, and if the BTS 6b assigns the wireless 
channel to the terminal, the BSC5b performs the MSC3 that 
the wireleSS channel assignment is Successfully performed. 

0105 Conventionally, channel assignment message is 
communicated between the BTS 6B, the MSC 3 and the 
BSC 5b for channel assignment. According to an exemplary 
embodiment of the present invention, the channel assign 
ment message is communicated between the eBTS 300, the 
BSC5a and the MSC 3. According to an exemplary embodi 
ment of the present invention, a conventional format may be 
used for channel assignment message, but not the conven 
tional channel assignment message. Accordingly, in contra 
distinction to a conventional cellular network, in an exem 
plary embodiment of the present invention even though the 
channel assignment message is communicated, the wireleSS 
resource of the cellular network is not assigned. That is 
because in an exemplary implementation of the present 
invention, the wireleSS link uses the wireleSS resource 
assigned from the WLAN. 
0106 Accordingly, in an exemplary implementation of 
the present invention, the MSC 3 downloads the channel 
assignment message to the eBTS 300 through the BSC 5a to 
perform a function of informing that the corresponding 
terminal is called, and the eBTS 300 uploads the response 
message to the MSC 3 in response to the channel assignment 
message to perform a function of informing that the terminal 
recognizes that the terminal is called. Based on the forego 
ing, an incoming call process will be described below. 

0.107) If the BSC 5a receives a paging request message 
from the MSC 3, it transmits a response request message to 
the terminal 200. If the terminal 200 responds to the 
response request message of the BSC5a, the BSC 5a checks 
a response of the terminal 200, and Sends a paging response 
message to the MSC 3. The paging response message 
includes information on a BSC's request for Setting a trunk 
channel with the MSC 3. The MSC 3 sends the channel 
assignment message in response to the paging response 
message while completing the Setting of the trunk channel 
with the BSC 5a. 

0108. According to an exemplary embodiment of the 
invention, the BSC 5a may perform a channel assignment 
process based on a conventional call Setting process. The 
eBTS 300 receives the channel assignment message, and 
transmits a message having its UDP port information to the 
terminal 200. The terminal 200 stores the UDP port infor 
mation of the eBTS 300 using the received message, deter 
mines the UDP port to be used to transmit a voice signal, 
includes information on the determined UDP port in a 
confirmation message responsive to the channel assignment 
message, and transmits the confirmation message to the 
eBTS 300. The eBTS 300 receives the confirmation mes 
Sage, Stores the corresponding UDP port information, com 
pletes a preparation for the Voice Signal to be transmitted to 
the terminal 200, using the corresponding UDP port, and 
transmits a channel assignment completion message to the 
MSC 3. After that, the MSC 3 completes remaining call 
processing, and communicates using a Pulse Code Modu 
lation (PCM) voice signal with the BSC 5a using Time 
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Division Multiplexing (TDM). The BSC 5a converts the 
Voice signal in a format of EVRC, loads the Voice Signal on 
Abis, and transmits the voice signal to the eBTS 300. The 
eBTS 300 communicates with the terminal 200 using the 
UDP port, which is set through the above process. 

0109) Next, an outgoing process for a CDMA-2000 sys 
tem for example, will be described below. 

0110. The terminal 200 transmits an origination message 
to the eBTS 300, using the predetermined tunnel. The eBTS 
300 receives the origination message from the terminal 200, 
and transmits the origination message to the BSC5a through 
Abis. The BSC 5a receives the origination message, Sends a 
CM service request message to the MSC 3, and requests to 
set the trunk channel with the MSC 3. The MSC 3 responds 
to the eBTS 300 using the channel assignment response 
message, completes the Setting of the trunk channel between 
the MSC 3 and the BSC 5a, and sends the channel assign 
ment message to the eBTS 300. The eBTS 300 transmits a 
message having its UDP port information to the terminal 200 
through the tunnel according to a conventional call Setting 
process. The terminal 200 stores the UDP port information 
of the eBTS 300 using the received message, determines the 
UDP port to be used to transmit a voice signal, includes 
information on the determined UDP port in the channel 
assignment response message, and transmits the response 
message to the eBTS 300. The eBTS 300 stores the corre 
sponding UDP port information, completes a preparation for 
the voice signal to be transmitted to the terminal 200, using 
the corresponding UDP port, and informs as if assignment of 
a CDMA air channel is completed as required by the BSC5a 
through the Abis. However, as aforementioned, the CDMA 
air channel is actually not assigned, and the wireleSS 
resource of the WLAN is assigned by the WLAN. The BSC 
5a receives and transmits the channel assignment comple 
tion message to the MSC 3. After that, the MSC3 completes 
the remaining call processing, and communicates a Pulse 
Code Modulation (PCM) voice signal with the BSC5a using 
Time Division Multiplexing (TDM). The BSC 5a converts 
the voice signal to EVRC format and communicates with the 
eBTS 300 through Abis. The eBTS 300 communicates the 
EVRC formatted voice signal with the terminal 200 using 
the UDP port, which is set through the above process. 

0111. In an exemplary embodiment of the present inven 
tion, since the terminal having the WLAN interface module 
can be in the cellular service in the WLAN service area, if 
the terminal capable of using the cellular frequency band has 
the WLAN interface module, the terminal can be connected 
to the cellular service network using the WLAN service 
dedicated wireleSS resource, without using the cellular Ser 
Vice-dedicated wireleSS resource, thereby being in the cel 
lular Service. 

0112 Further, since exemplary an implementation of the 
present invention can enable the WLAN system to be 
asSociated with the cellular mobile communication System, 
it can provide a possibility of various communication Ser 
vices. For example, Since the terminal is connected to the 
cellular service network using the WLAN service-dedicated 
wireleSS resource, thereby being in the cellular Service, an 
exemplary implementation of the present invention may also 
provide an opportunity of Service providers attracting 
WLAN Subscribers as service clients in relation with an 
issue of billing. 
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0113 While exemplary implementations of the present 
invention have been described with reference to exemplary 
embodiments thereof, it will be understood by those skilled 
in the art that various changes in form and detail may be 
made therein without departing from the Spirit and Scope of 
the present invention as defined by the following claims. 

What is claimed is: 
1. A cellular mobile communication System comprising: 
a Wireless Local Area Network (WLAN) comprising a 

wireleSS resource using a WLAN-dedicated frequency 
band; 

a base Station of a cellular network connected to the 
WLAN through a wired network; and 

a terminal Setting a tunnel with the base Station of the 
cellular network using the wireleSS resource of the 
WLAN, and connected to the cellular network through 
the Set tunnel to perform call processing. 

2. The System according to claim 1, wherein the terminal 
Sets the tunnel with the base Stationusing at least one of a 
User Datagram Protocol (UPD), a Generic Route Encapsu 
lation (GRE) protocol, and a General Packet Radio Service 
Tunneling Protocol (GTP). 

3. A terminal for a cellular mobile communication System, 
the terminal comprising: 

a Wireless Local Area Network (WLAN) interface mod 
ule assigned a wireleSS resource provided from a 
WLAN and communicating with the WLAN using a 
WLAN-dedicated frequency band; 

a tunnel processor which Sets and manages a tunnel with 
a base Station of a cellular network connected to the 
WLAN through a wired network, using the wireless 
resource provided from the WLAN through the WLAN 
interface module; and 

a call processor connected to the cellular network through 
the Set tunnel, and performing call processing. 

4. The terminal according to claim 3, further comprising 
a cellular interface module assigned the wireleSS resource 
provided from the cellular network and communicating with 
the cellular network using a cellular-dedicated frequency 
band. 

5. The terminal according to claim 3, wherein the tunnel 
processor Sets the tunnel with the base Station using at least 
one of a User Datagram Protocol (UDP), a Generic Route 
Encapsulation (GRE) protocol, and a General Packet Radio 
Service Tunneling Protocol (GTP). 

6. A cellular mobile communication method comprising 
the Steps of: 

transmitting, by a terminal, a tunnel Set request message 
to a base Station of a cellular network, which is con 
nected to a Wireless Local Area Network(WLAN) 
through a wired network using a wireleSS resource 
assigned from the Wireless Local Area Network(W- 
LAN); 

Storing, by the base Station of the cellular network, 
terminal information extracted from the received 
request message and Setting the tunnel with the termi 
nal in response to the tunnel Set request message from 
the terminal; and 
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connecting, by the terminal, to the cellular network 
through the tunnel, which is Set between the terminal 
and the base Station, and performing call processing. 

7. The method according to claim 6, further comprising 
the Step of periodically transceiving data for determining 
whether or not tunnel Setting is maintained between the 
terminal and the base Station of the cellular network. 

8. The method according to claim 6, wherein the message 
comprises at least one of information on a terminal ID, a user 
ID, and a type of data. 

9. The method according to claim 8, wherein the terminal 
ID is an International Mobile Subscriber Identity (IMSI). 

10. The method according to claim 8, wherein the userID 
is a Network Access Identifier (NAI). 

11. The method according to claim 8, wherein the type of 
data comprises at least one of CS Signaling, CS data, PS 
Signaling, and PS data. 

12. A cellular mobile communication method comprising 
the Steps of: 

transmitting, by a terminal, a tunnel Set request message 
to an enhanced Base Station Controller (eBSC) of a 
cellular network, which is connected to a Wireless 
Local Area Network(WLAN) through a wired network 
using a wireleSS resource assigned from the WireleSS 
Local Area Network(WLAN); 

storing, by the eBSC of the cellular network, terminal 
information extracted from the received request mes 
Sage and Setting the tunnel with the terminal in 
response to the tunnel Set request message received 
from the terminal; and 

connecting, by the terminal, to the cellular network 
through the tunnel, which is Set between the terminal 
and the eBSC, and performing call processing. 

13. The method according to claim 12, wherein the 
performing of the call processing comprises the Steps of 
when a predetermined terminal is called by a party, 

downloading, by an Mobile Station Controller (MSC), 
a channel assignment message to the eBSC, 

uploading, by the eBSC, a channel assignment confirma 
tion message to the MSC in response to the channel 
assignment message; and 

transmitting, by the MSC, the channel assignment con 
firmation message to the party, and initiating voice 
Signal communication. 

14. The method according to claim 12, wherein the 
performing of the call processing comprises the Steps of 

transmitting, by the terminal, a call outgoing message to 
the eBSC using a predetermined tunnel; 

requesting, by the eBSC, the MSC of the cellular network 
to Set a trunk channel, Setting a channel between the 
eBSC and the MSC, and transmitting a message com 
prising User Datagram Protocol (UDP) port informa 
tion to be used for a new traffic channel to the terminal; 

receiving, by the terminal, the message from the eBSC, 
storing the UDP port information of the eBSC, deter 
mining a UDP port to be used for Voice signal trans 
mission, and transmitting a traffic channel assignment 
confirmation message comprising the determined UDP 
port information to the eBSC; and 
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storing, by the eBSC, corresponding UDP port informa 
tion, completing a preparation operation for transmit 
ting a voice Signal to the terminal using the correspond 
ing UDP port, and transmitting a traffic channel 
assignment completion message to the MSC. 

15. A cellular mobile communication method comprising 
the Steps of: 

transmitting, by a terminal, a tunnel Set request message 
to an enhanced Base Transceiver Station (eBTS) of a 
cellular network, which is connected to a Wireless 
Local Area Network(WLAN) through a wired network 
using a wireleSS resource assigned from the WireleSS 
Local Area Network(WLAN); 

storing, by the eBTS of the cellular network, terminal 
information extracted from the received request mes 
Sage and Setting the tunnel with the terminal, according 
to the tunnel Set request message received from the 
terminal; and 

connecting, by the terminal, to the cellular network 
through the tunnel, which is Set between the terminal 
and the eBTS, and performing call processing. 

16. The method according to claim 15, wherein the 
performing of the call processing comprises the Steps of 
when a predetermined terminal is called by a party, 

downloading, by an Mobile Station Controller (MSC), 
a channel assignment message to the eBTS through a 
Base Station Controller (BSC); 

uploading, by the eBTS, a channel assignment response 
message to the MSC through the BSC, in response to 
the channel assignment message, and 

transmitting, by the MSC, the channel assignment 
response message to the party, and initiating voice 
Signal communication. 

17. The method according to claim 15, wherein the 
performing of the call processing comprises the Steps of 

transmitting, by the terminal, a call outgoing message to 
the BSC of the cellular network via the eBTS using a 
predetermined tunnel; 

requesting, by the BSC, the MSC of the cellular network 
to Set a trunk channel, Setting a channel between the 
BSC and the MSC, and transmitting a channel assign 
ment message to the eBTS; 

transmitting, by the eBTS, a message comprising User 
Datagram Protocol (UDP) port information to the ter 
minal through the tunnel; 

receiving, by the terminal, the message from the eBTS, 
storing the UDP port information of the eBTS using the 
received message, determining a UDP port to be used 
for Voice Signal transmission, and transmitting a traffic 
channel assignment confirmation message comprising 
the determined UDP port information to the eBTS; and 

storing, by the eBTS, corresponding UDP port informa 
tion, completing a preparation operation for transmit 
ting a voice Signal to the terminal using the correspond 
ing UDP port, and transmitting a traffic channel 
assignment completion message to the MSC through 
the BSC. 
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