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(57) ABSTRACT 

A terminal supporting peer-to-peer (P2P) communication, 
wherein a transceiver of the terminal is implemented to sup 
port P2P communication with an adjacent terminal in the 
same cell. Thus, when short-range communication is pos 
sible, the terminal performs P2P communication directly 
with the adjacent terminal, not via a base station. Conse 
quently, when terminals use different mobile telecommuni 
cation service providers or there is no base station network, 
the terminals can be used for short-range communication. 
More particularly, when a receiving channel state becomes 
satisfactory while communication with an adjacent terminal 
is being performed via a base station, the terminal directly 
switches to a P2P communication mode and performs com 
munication with the adjacent terminal. On the contrary, when 
the receiving channel state deteriorates while communication 
with the adjacent terminal is being performed in the P2P 
communication mode, the terminal directly switches to a base 
station communication mode and performs communication 
with the adjacent terminal. 
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TERMINAL SUPPORTING PEER-TO-PEER 
COMMUNICATION, AND COMMUNICATION 
AND BILLING METHODS BASED ON THE 

SAME 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims priority to and the bene?t of 
Korean Patent Application Nos. 2005-119078, ?led Dec. 7, 
2005, and 2006-56216, ?led Jun. 22, 2006, the disclosures of 
Which are incorporated herein by reference in their entirety. 

BACKGROUND 

[0002] 1. Field of the Invention 
[0003] The present invention relates to a terminal support 
ing peer-to-peer (P2P) communication, and communication 
and billing methods based on the same. More particularly, the 
present invention relates to, in a code division multiple access 
(CDMA) and asynchronous Wideband-CDMA (WCDMA) 
mobile telecommunication system, a terminal that includes a 
transceiver implemented to enable P2P communication With 
an adjacent terminal in the same cell and thus can maximize 
base station’s resources associated With the second genera 
tion CDMA service and third generation universal mobile 
telecommunications system (UMTS) service, a communica 
tion method using the terminal, and a billing method based on 
the terminal. 
[0004] 2. Discussion of RelatedArt 
[0005] After the cellular Wireless mobile telecommunica 
tion system Was developed in the USA. toWard the end of the 
nineteen seventies, a voice communication service Was pro 
vided by an advanced mobile phone service (AMPS), Which 
can be referred to as the ?rst generation (1 G) mobile telecom 
munication system using an analog method, in South Korea. 
Since then, the second generation (2G) CDMA mobile tele 
communication system Was developed and commercialized 
in the mid-nineteen nineties. Most recently, international 
mobile telecommunication-2000 (IMT-2000), Which is the 
third generation (3G) mobile telecommunication system 
developed to provide Wireless multimedia and high-speed 
data service, has been commercialized and increasingly used 
since the end of the nineteen nineties. 
[0006] In particular, since a WCDMA mobile telecommu 
nication system recommended by 3G IMT-2000 shoWs excel 
lent speech quality and uses a spread spectrum method, a 
terminal connected to a base station can request a broadband 
service in real time by a variable spreading factor (VSF) and 
multicode. Therefore, the WCDMA mobile telecommunica 
tion system is Well suited for high-speed data transmission of 
a high resolution video service, etc. 
[0007] In the WCDMA system, hoWever, When there are 
different mobile telecommunication service providers, a ter 
minal must subscribe to an expensive roaming service to 
operate through a different telecommunication service pro 
vider than its oWn, even though the terminal and an opposite 
terminal are the same kind of WCDMA terminals. In addi 
tion, When there is no base station Within a cell radius, a 
communication service betWeen terminals is not possible. 
[0008] In order to solve these problems, a method is sug 
gested that includes, in a terminal, a seamless handover func 
tion of making a module interoperate With another module for 
short-range communication in a Wireless local area netWork 
(WLAN), etc., in a dual mode format, and a small Wireless 
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personal area netWork (WPAN) communication function 
betWeen close-proximity terminals using Bluetooth or Wire 
less ?delity (WiFi; ad hoc mode). Thereby, the method alloWs 
the terminal to perform short-range communication even 
When communication With a base station is not possible. 
HoWever, the method requires that the terminal have an addi 
tional short-range communication module, thus increasing 
the cost of the terminal. 

SUMMARY OF THE INVENTION 

[0009] The present invention is directed to a terminal, a 
communication method using the terminal, and a billing 
method based on the terminal, in Which a transceiver of the 
terminal is implemented to enable peer-to-peer (P2P) com 
munication With an adjacent terminal in the same cell, per 
forms P2P communication directly With the adjacent terminal 
(not via a base station) When short-range communication is 
possible, and thus can be used for short-range communication 
even When the terminals use different mobile telecommuni 
cation service providers or there is no base station netWork. 

[0010] One aspect of the present invention provides a ter 
minal supporting P2P communication, comprising: a trans 
mission module for modulating and spreading transmission 
data, and outputting the transmission data as a transmission 
signal; a reception module for receiving a doWnlink signal 
from a base station or a P2P signal from an adjacent terminal, 
de-spreading and demodulating the received signal, and out 
putting it as received data; a receive channel measurer for 
measuring intensity of the received signal using an averaging 
process; and a communication mode controller for control 
ling handover betWeen a base station communication mode 
and a P2P communication mode according to the intensity of 
the received signal measured by the receiving channel mea 
surer. 

[0011] Another aspect of the present invention provides a 
communication method using a terminal supporting P2P 
communication, comprising the steps of: (a) performing, by a 
?rst terminal and a second terminal adjoining to each other 
and supporting P2P communication Within the radius of the 
same cell, communication in one of a base station communi 
cation mode and a P2P communication mode; (h) periodi 
cally measuring, by at least one of the ?rst terminal and the 
second terminal, intensity of a received signal; and (c) sWitch 
ing, by at least one of the ?rst terminal and the second termi 
nal, to one of the base station communication mode and the 
P2P communication mode according to the measured inten 
sity of the received signal, and performing communication 
With a counterpart. 

[0012] Yet another aspect of the present invention provides 
a billing method based on a terminal supporting P2P commu 
nication, comprising the steps of: performing, by a ?rst ter 
minal and a second terminal adjoining to each other and 
supporting P2P communication Within the radius of the same 
cell, communication in one of a base station communication 
mode and a P2P communication mode; When the ?rst termi 
nal and the second terminal communicate With each other in 
the P2P communication mode, storing communication 
records of the ?rst and second terminals; When the commu 
nication modes of the ?rst and second terminals are sWitched 
to the base station communication mode, transmitting the 
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stored communication records to a base station; and perform 
ing a billing process in response to the transmitted commu 
nication records. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] The above and other features and advantages of the 
present invention will become more apparent to those of 
ordinary skill in the art by describing in detail exemplary 
embodiments thereof with reference to the attached drawings 
in which: 
[0014] FIG. 1 is a diagram illustrating the concept of peer 
to-peer (P2P) communicationbetween terminals according to 
the present invention; 
[0015] FIG. 2 is a block diagram of a wideband-code divi 
sion multiple access (WCDMA)/CDMA terminal supporting 
P2P communication according to a ?rst exemplary embodi 
ment of the present invention; 
[0016] FIG. 3 is a block diagram illustrating operation of 
the WCDMA/CDMA terminal supporting P2P communica 
tion according to the ?rst exemplary embodiment of the 
present invention; 
[0017] FIG. 4 is a block diagram of a WCDMA/CDMA 
terminal supporting P2P communication according to a sec 
ond exemplary embodiment of the present invention; 
[0018] FIG. 5 is a ?owchart showing a ?rst communication 
method using a terminal supporting P2P communication 
according to the present invention; and 
[0019] FIG. 6 is a ?owchart showing a second communi 
cation method using a terminal supporting P2P communica 
tion according to the present invention. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

[0020] Hereinafter, exemplary embodiments of the present 
invention will be described in detail. However, the present 
invention is not limited to the exemplary embodiments dis 
closed below and can be implemented in various forms. 
Therefore, the present exemplary embodiments are provided 
for complete disclosure of the present invention and to fully 
inform the scope of the present invention to those of ordinary 
skill in the art. 

[0021] FIG. 1 is a diagram illustrating the concept of peer 
to-peer (P2P) communicationbetween terminals according to 
the present invention. 
[0022] Referring to FIG. 1, when a ?rst terminal 200a and 
a second terminal 200!) both supporting P2P communication 
exist within the radius of the same cell, the ?rst terminal 200a 
can communicate with the second terminal 200!) via a base 
station 100 or perform P2P communication directly with the 
second terminal 200!) not via the base station 100. 
[0023] More speci?cally, when it is determined that P2P 
communication is needed while the ?rst terminal 200a and 
the second terminal 200!) are communicating with each other 
via the base station 100, they can switch to a P2P communi 
cation mode and perform P2P communication. The construc 
tion and operation of the wideband-code division multiple 
access (WCDMA)/CDMA terminal supporting P2P commu 
nication according to the present invention will be described 
in detail below. 
[0024] FIG. 2 is a block diagram of a WCDMA/CDMA 
terminal supporting P2P communication according to a ?rst 
exemplary embodiment of the present invention. 
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[0025] Referring to FIG. 2, the WCDMA/CDMA terminal 
200 supporting P2P communication according to the ?rst 
embodiment of the present invention comprises an antenna 
210, a transmission module 220, a reception module 230, a 
receiving channel measurer 240, and a communication mode 
controller 250. 
[0026] Here, the antenna 210 may be a broadband antenna. 
[0027] The transmission module 220 performs modulating 
and spreading transmission data received from the outside 
and outputting it as a transmission signal, and the transmis 
sion signal generated through the operation is sent to the base 
station 100 via the antenna 210. 
[0028] The transmission module 220 includes a modulator 
221, a digital-to-analog converter (DAC) 225, and a wireless 
transmitter 227. 
[0029] The modulator 221 performs modulating a transport 
block (TB) transmitted from a media access control (MAC) 
layer (not shown in the drawing) using, e.g., a CDMA 
scheme, and outputting it to the DAC 225. 
[0030] In this embodiment, transport channel (TrCH) cod 
ing, physical channel mapping, and spreading and scrambling 
processes are included in the modulation process. 
[0031] The DAC 225 converts the digital transmission data 
input from the modulator 221 into analog transmission data, 
and outputs it to the wireless transmitter 227. 
[0032] The wireless transmitter 227 performs a wireless 
process on the output signal of the DAC 225 and outputs a 
transmission signal. In this embodiment, the wireless trans 
mitter 227 may be considered as an uplink signal transmitter 
that transmits an uplink signal to the base station. 
[0033] The transmission signal output from the wireless 
transmitter 227 is output to the antenna 210 via a transmis 
sion/received signal separator (not shown in the drawing). 
[0034] Meanwhile, the reception module 230 performs 
operations of de-spreading and demodulating a received sig 
nal input from the outside and outputting it as received data. 
[0035] The reception module 230 includes a wireless 
receiver 231, an analog-to-digital converter (ADC) 235, and a 
demodulator 237. 
[0036] The wireless receiver 231 performs a wireless pro 
cess on a received signal input through the antenna 210 and 
the transmission/reception signal separator (not shown in the 
drawing). Here, a downlink signal from the base station 100 is 
received by a downlink signal receiver 232, and a P2P signal 
from an adjacent terminal is received by a P2P signal receiver 
233. 
[0037] In other words, the wireless receiver 231 of the 
present invention includes the P2P signal receiver 233 for P2P 
communication with an adjacent terminal in addition to the 
downlink signal receiver 232 for communication with a base 
station. 
[0038] Here, the P2P signal receiver 233 may be imple 
mented with a simpler structure than the downlink signal 
receiver 232. For example, the P2P signal receiver may be 
implemented by combining a mixer that can receive a signal 
of the same frequency band from an adjacent terminal without 
a low-noise ampli?er (LNA) and uses one phase-locked loop 
(PLL) and a low-pass ?lter. 
[0039] The ADC 235 converts an analog signal received 
through the wireless receiver 231 into a digital signal, and 
transfers it to the demodulator 237. 
[0040] The demodulator 237 performs an operation of 
demodulating the digital signal received from the ADC 235 
and outputting the demodulated received data to the receiving 
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channel measurer 240. Here, a doWnlink signal from the base 
station 100 is demodulated by a doWnlink signal demodulator 
238, and a P2P signal from an adjacent terminal is demodu 
lated by a P2P signal demodulator 239. 
[0041] In other Words, the demodulator 237 of the present 
invention includes the P2P signal demodulator 239 for 
demodulating the P2P signal received from the adj acent ter 
minal in addition to the doWnlink signal demodulator 238 for 
demodulating the doWnlink signal received from the base 
station 100. 
[0042] In this embodiment, processes of transport channel 
(TrCH) decoding, physical channel de-mapping, and 
de-spreading and descrambling are included in the demodu 
lation process. 
[0043] Here, the P2P signal demodulator 239 may be 
implemented With a simpler structure than the doWnlink sig 
nal demodulator 238. For example, the P2P signal demodu 
lator may be implemented With a structure of a simple rake 
receiver With a single ?nger capable of performing only a 
demodulation process for a dedicated physical channel of the 
counterpart terminal Without consideration of multipath 
diversity. 
[0044] MeanWhile, the signal demodulated by the doWn 
link signal demodulator 238 or the P2P signal demodulator 
239 is input to the receiving channel measurer 240, Which 
measures signal intensity of a receiving channel and outputs 
the measured value to the communication mode controller 
250 in response to the signal input. 
[0045] In this embodiment, intensity of a received signal 
may be measured by a method of measuring energy in units of 
a symbol (bit) of the received signal and averaging them over 
slots. The method of recognizing a channel state of a received 
signal using the averaging process is Widely used in the cor 
responding ?eld, and thus a detailed description thereof Will 
be omitted. 
[0046] The communication mode controller 250 controls 
handover betWeen the base station communication mode and 
the P2P communication mode according to the signal inten 
sity of the receiving channel measured by the receiving chan 
nel measurer 240. 

[0047] More speci?cally, the communication mode con 
troller 250 determines Whether or not the measured signal 
intensity of the receiving channel is equal to or more than a 
predetermined threshold value. When the measured signal 
intensity is the threshold value or more, the communication 
mode controller 250 determines that a receiving channel state 
is satisfactory, sWitches to the P2P communication mode, and 
controls the terminal 200 to perform P2P communication 
With the counterpart. On the contrary, When the measured 
signal intensity is less than the predetermined threshold 
value, the communication mode controller 250 determines 
that the receiving channel state has deteriorated, sWitches to 
the base station communication mode, and controls the ter 
minal 200 to communicate With the counterpart via the base 
station 100. 
[0048] Here, the predetermined threshold value is prefer 
ably set to a signal intensity value With Which the base station 
communication mode and the P2P communication mode can 
be distinguished. 
[0049] When the communication mode controller 250 
determines that P2P communication is needed during com 
munication With the counterpart in the base station commu 
nication mode, the terminal 200 according to the present 
invention sWitches to the P2P communication mode and per 
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forms P2P communication With the counterpart. On the con 
trary, When the communication mode controller 250 deter 
mines that it is necessary to sWitch to base station 
communication during communication With the counterpart 
in the P2P communication mode, the terminal 200 sWitches to 
the base station communication mode and performs commu 
nication With the counterpart via the base station 100. 
[0050] According to the present invention, by implement 
ing a transceiver of a terminal to perform P2P communication 
betWeen adjacent terminals in the same cell, a terminal can 
perform P2P communication directly With another terminal, 
not via a base station, When short-range communication is 
available. The P2P communication function according to the 
present invention Will be described in detail beloW. 
[0051] FIG. 3 is a block diagram illustrating operation of 
the WCDMA/CDMA terminal supporting P2P communica 
tion according to the ?rst exemplary embodiment of the 
present invention. 
[0052] Referring to FIG. 3, in the base station communica 
tion mode, an uplink signal transmitter (Wireless transmitter) 
22711 of the ?rst terminal 200a sends an uplink Wireless signal 
to a base station 100, and a doWnlink signal receiver 23211 of 
the ?rst terminal 200a receives a doWnlink Wireless signal 
from the base station 100. 
[0053] Likewise, in the base station communication mode, 
an uplink signal transmitter (Wireless transmitter) 227!) of the 
second terminal 200!) sends an uplink Wireless signal to the 
base station 100, and a doWnlink signal receiver 232!) of the 
second terminal 200!) receives a doWnlink Wireless signal 
from the base station 100. 
[0054] MeanWhile, When the ?rst terminal 200a sWitches 
from the base station communication mode to the P2P com 
munication mode, the ?rst terminal 200a and the second 
terminal 200!) perform P2P communication Without the base 
station 100. Hereupon, When the uplink signal transmitter 
22711 of the ?rst terminal 200a transmits an uplink Wireless 
signal, the signal is received by a P2P signal receiver 2331). 
And, When the uplink signal transmitter 227!) of the second 
terminal 200!) transmits an uplink Wireless signal, the signal 
is received by a P2P signal receiver 23311 of the ?rst terminal 
200a. 
[0055] Here, the ?rst terminal 200a and the second terminal 
200!) preferably perform P2P communication using a scram 
bling code that is assigned to distinguish each terminal. 
[0056] More speci?cally, the ?rst terminal 200a performs 
scrambling and spreading processes using a channeliZation 
code/scrambling code in a modulation process of transmis 
sion data. When a Wireless signal having passed through the 
scrambling and spreading processes is transmitted to the sec 
ond terminal 200b, the second terminal 200!) performs 
descrambling and de-spreading processes using the channel 
iZation code/ scrambling code applied to the ?rst terminal 
200a, thereby demodulating the received data. 
[0057] The channeliZation code is assigned by the base 
station 100 in order to distinguish a physical channel using an 
orthogonal property. In addition, using a correlation property, 
the scrambling code is used for the base station to distinguish 
a terminal in case of a doWnlink signal and to distinguish a 
base station in case of an uplink signal. 
[0058] Thus far, the operation of a terminal that uses the 
same uplink frequency band for transmission and reception 
and performs half-duplex P2P communication according to a 
time division duplex (TDD) method has been described as an 
example. HoWever, a terminal according to the present inven 
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tion can perform full-duplex P2P communication also. A 
terminal supporting full-duplex P2P communication Will be 
described in detail below With reference to FIG. 4. 
[0059] FIG. 4 is a block diagram of a WCDMA/CDMA 
terminal supporting P2P communication according to a sec 
ond exemplary embodiment of the present invention. 
[0060] Referring to FIG. 4, the terminal 400 according to 
the second embodiment of the present invention comprises an 
antenna 410, a transceiver module 420, a DAC 430, an ADC 
440, a modulator 450, a demodulator 460, and a self-interfer 
ence eliminator 470. 

[0061] Except for the transceiver module 420 in Which a 
transmission module and reception module are combined, 
and the additional self-interference eliminator 470, the termi 
nal 400 has the same structure as the terminal 200 shoWn in 
FIG. 2. Thus, a detailed description of components already 
described above Will not be repeated here. 
[0062] When a Wireless signal is received by the transceiver 
module 420 through the antenna 410 of the terminal 400, a 
doWnlink signal receiver 422 of the transceiver module 420 
processes the input Wireless signal and transfers it to the ADC 
440. Then, the signal input to the ADC 440 is converted into 
a digital signal and input to the demodulator 460. 
[0063] Meanwhile, besides the received signal converted 
into the digital signal by the ADC 440, a transmission signal 
modulated by the modulator 450 or echoed back from the 
antenna 410 may be input to the demodulator 460. In this 
case, the transmission signal may interfere With the received 
signal and generate an error during demodulation of the 
received signal. 
[0064] More speci?cally, during P2P communication, a 
transmitting terminal and receiving terminal use different 
scrambling codes to suppress the in?uence of interference as 
much as possible. HoWever, since the transmitting terminal 
and receiving terminal transmit and receive signals using the 
same uplink frequency band, mutual interference betWeen a 
transmission signal and a received signal may occur. 
[0065] In order to solve this problem, the self-interference 
eliminator 470 ?lters the transmission signal modulated by 
the modulator 450 or echoed back from the antenna 410, thus 
eliminating interference in?uence of the transmission signal 
from the received signal input to the demodulator 460. 
[0066] In this embodiment, the self-interference eliminator 
470 may be implemented With a structure similar to multiple 
user detection (MUD) generally used by the base station 100 
for interference suppression, and may be preferably imple 
mented by a feed-through type elimination ?lter capable of 
adjusting a coe?icient value. 
[0067] Therefore, by eliminating the in?uence of mutual 
interference betWeen the transmission signal and received 
signal as described above, the transmitting terminal and 
receiving terminal can smoothly perform full-duplex P2P 
communication. 
[0068] As described above, When a receiving channel state 
becomes satisfactory While communication With an adjacent 
terminal is being performed via a base station, the terminal 
supporting P2P communication according to the present 
invention sWitches to the P2P communication mode and per 
forms communication With the adjacent terminal. On the 
contrary, When the receiving channel state deteriorates While 
communication With an adjacent terminal is being performed 
in the P2P communication mode, the terminal sWitches to the 
base station communication mode and performs communica 
tion With the adjacent terminal. 
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[0069] Communication methods using a terminal support 
ing P2P communication according to the present invention 
Will be described in detail beloW With reference to the 
appended draWings. 
[0070] FIG. 5 is a ?oWchart shoWing a ?rst communication 
method using a terminal supporting P2P communication 
according to the present invention. 
[0071] For convenience, it is assumed in the folloWing 
description that a ?rst terminal and a second terminal are 
adjacent to each other Within the radius of the same cell. 
[0072] Referring to FIG. 5, When the poWer of the ?rst 
terminal is turned on in step 501, the ?rst terminal performs a 
cell search process to search for a cell in Which the ?rst 
terminal is located in step 502, and then checks Whether or not 
the P2P communication mode is on in step 503. 
[0073] When the P2P communication mode is on, the ?rst 
terminal registers the P2P communication mode in a base 
station 100 in step 504, and then enters a standby mode in step 
505. 
[0074] Subsequently, When a call is originated from the ?rst 
terminal and an originating call signal according to the call 
origination is transmitted to the base station in step 506, the 
base station transmits a call response signal to the ?rst termi 
nal. 
[0075] Here, the call response signal transmitted to the ?rst 
terminal preferably includes information on a channeliZation 
code/ scrambling code of the ?rst terminal. 
[0076] When receiving the call response signal from the 
base station in step 507, the ?rst terminal stores the channel 
iZation code/ scrambling code information included in the call 
response signal. 
[0077] Subsequently, When the base station tries and suc 
ceeds in establishing a call to the counterpart, i.e., the second 
terminal, it transmits a call establishment signal to the ?rst 
terminal. 
[0078] Here, the P2P communication mode has been turned 
on in the second terminal, and the P2P communication mode 
of the second terminal has been registered in the base station 
100. 
[0079] When the call establishment signal is received from 
the base station in step 508, the ?rst terminal measures inten 
sity of the received signal using a pilot signal of the received 
signal in step 509. The method of measuring intensity of a 
signal using a pilot signal is Widely used in the related tech 
nical ?eld, and thus a detailed description thereof Will be 
omitted. 
[0080] Subsequently, in step 510, the ?rst terminal deter 
mines Whether to perform communication in the base station 
communication mode or the P2P communication mode 
according to the measured intensity of the received signal. 
[0081] More speci?cally, the ?rst terminal determines 
Whether or not the measured intensity of the received signal is 
a predetermined threshold value or more. When the measured 
intensity is the predetermined threshold value or more, the 
?rst terminal determines that a receiving channel state is 
satisfactory and to perform communication With the second 
terminal in the P2P communication mode. On the contrary, 
When the measured intensity is less than the predetermined 
threshold value, the ?rst terminal determines that the receiv 
ing channel state has deteriorated and to perform communi 
cation With the second terminal in the base station communi 
cation mode. 
[0082] Subsequently, according to the communication 
mode determined in step 510 of determining a communica 
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tion mode, the ?rst terminal communicates with the second 
terminal in the base station communication mode in step 511 
or the P2P communication mode in step 512. 

[0083] Meanwhile, the ?rst terminal measures the intensity 
of a received signal periodically during communication in the 
base station communication mode. When it is determined that 
P2P communication is needed according to the measured 
intensity of the received signal, the ?rst terminal switches to 
the P2P communication mode and performs P2P communi 
cation with the second terminal. 

[0084] In the same manner, the ?rst terminal measures the 
intensity of a received signal periodically during communi 
cation in the P2P communication mode. When it is deter 
mined that it is necessary to switch to the base station com 
munication mode according to the measured intensity of the 
received signal, the ?rst terminal switches to the base station 
communication mode and communicates with the second 
terminal via the base station 100. 

[0085] In other words, the ?rst terminal performs handover 
between the base station communication mode and P2P com 
munication mode, thereby performing communication with 
the second terminal. In the same manner, the second terminal 
performs communication with the ?rst terminal. 
[0086] Meanwhile, when the ?rst and second terminals 
communicate with each other in the P2P communication 
mode not via the base station, the base station cannot obtain 
communication records between the ?rst terminal and the 
second terminal. In order to solve this problem, preferably, 
the ?rst terminal and the second terminal each store commu 
nication records during communication in the P2P commu 
nication mode and send the stored communication records to 
the base station upon switching to the base station communi 
cation mode, thereby enabling electronic billing for the P2P 
communication service. 

[0087] Meanwhile, in the standby mode of step 505, when 
a call is originated from the second terminal and an originat 
ing call signal according to the call origination is transmitted 
to the ?rst terminal via the base station, i.e., when the desti 
nation signal is received by the ?rst terminal via the base 
station in step 513, the ?rst terminal transmits a response 
signal to the base station in response to reception of the 
destination signal in step 514. 
[0088] Here, the response signal transmitted from the ?rst 
terminal to the base station may preferably include informa 
tion on a channeliZation code/scrambling code of the ?rst 
terminal. 

[0089] When a call establishment signal is received by the 
?rst terminal from the base station in step 515, the ?rst ter 
minal measures the intensity of the received signal in step 
509, determines whether to perform communication in the 
base station communication mode or the P2P communication 
mode according to the measured intensity of the received 
signal in step 510, and performs communication with the 
second terminal according to the determined communication 
mode in step 511 or 512. Since the method of measuring the 
intensity of the received signal and determining the commu 
nication mode according to the measured intensity goes 
through the same process described above, a detailed descrip 
tion thereof will be omitted. 

[0090] Although a case in which the ?rst terminal measures 
the intensity of a received signal and determines one of the 
base station communication mode and the P2P communica 
tion mode according to the measured intensity of the received 
signal is described above as an example, the communication 
mode determination can be made by the ?rst terminal, the 
second terminal, or both. 
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[0091] In this embodiment, it is preferable to switch to the 
base station mode when the P2P communication mode is not 
available for one of the ?rst terminal and the second terminal. 
Also, it is preferable to frequently attempt switching the 
communication mode. 
[0092] As described above, the ?rst terminal and the second 
terminal periodically recogniZe a receiving channel state of a 
received signal while performing communication, and switch 
to the base station communication mode or P2P communica 
tion mode according to the receiving channel state. Therefore, 
when short-range communication is available, the ?rst termi 
nal and the second terminal can communicate directly in the 
P2P communication mode without going through the base 
station, and thus can be used for short-range communication. 
[0093] Although a case in which a terminal switches to the 
P2P communication mode during communication in the base 
station communication mode or vice versa when a base sta 
tion is searched in a cell search process is described as an 
example, the ?rst terminal and the second terminal commu 
nicate directly in the P2P communication mode when cell 
searching fails to detect a base station. This will be described 
in detail below with reference to FIG. 6. 
[0094] FIG. 6 is a ?owchart showing a second communi 
cation method using a terminal supporting P2P communica 
tion according to the present invention. 
[0095] For convenience, it is assumed in the following 
description that there is no base station within a cell radius, a 
?rst terminal is adjacent to a second terminal, and the ?rst 
terminal and the second terminal communicate in a half 
duplex P2P communication mode. 
[0096] Referring to FIG. 6, when the power of the ?rst 
terminal is turned on in step 601, the ?rst terminal performs a 
cell search process to search for a cell in which the ?rst 
terminal is located in step 602. When it is determined that 
there is no base station, the ?rst terminal checks whether or 
not the P2P communication mode is on in step 603. 
[0097] When a call is originated from the ?rst terminal in 
step 604 while the P2P communication mode of the ?rst 
terminal is on, an originating call signal according to the call 
origination is received by the second terminal. 
[0098] Subsequently, when the second terminal responds to 
the originating call signal, a response signal according to the 
response is received by the ?rst terminal in step 605. 
[0099] In this manner, the ?rst terminal and the second 
terminal perform P2P communication. Here, records of com 
munication with the counterpart during P2P communication 
are stored in a memory (not shown in the drawings) in step 
606. 
[0100] Subsequently, in step 607, the ?rst terminal and the 
second terminal periodically obtain base station information 
by cell search, and determine whether or not it is possible to 
perform communication in the base station communication 
mode. The reason why the ?rst terminal and the second ter 
minal obtain base station information by periodic cell search 
in this manner is that it is also possible to switch to the base 
station mode due to mobility of the ?rst terminal and the 
second terminal. 
[0101] When it is determined that communication is pos 
sible in the base station communication mode, the ?rst termi 
nal and the second terminal each send the communication 
records stored in their memories to the corresponding base 
station(s) in step 608, thereby enabling electronic billing for 
the P2P communication service. Subsequently, in step 609, 
billing information is collected from the base station(s) 
according to a general billing process. 
[0102] More speci?cally, when the ?rst terminal and the 
second terminal communicate with each other in the P2P 



US 2010/0210238 A1 

communication mode, the base station(s) cannot obtain 
records of communication between the ?rst terminal and the 
second terminal. Thus, in the present invention, the ?rst ter 
minal and the second terminal each store communication 
records in the P2P communication mode and send the stored 
communication records to the base station(s) When they 
sWitch to the base station communication mode, thereby 
enabling electronic billing for the P2P communication ser 
vice. 
[0103] Meanwhile, even When communicating With each 
other in the P2P communication mode as described above, the 
?rst terminal and the second terminal preferably reduce trans 
mission and reception poWer consumption using a closed 
loop poWer control scheme that properly controls poWer 
according to distance from the counterpart terminal, state of 
currently-received radio Waves, and self-movement. 
[0104] The above-described embodiments of the present 
invention can be Written as computer programs, stored on 
computer-readable media, and implemented in general pur 
pose digital computers. 
[0105] As described above, according to the present inven 
tion, a transceiver of a terminal is implemented to support P2P 
communication betWeen adjacent terminals in a cell. When 
short-range communication is possible, the terminal per 
forms P2P communication directly With a counterpart termi 
nal, not via a base station. Thus, When the terminals use 
different mobile telecommunication service providers or 
there is no base station netWork, they can be used for short 
range communication. Consequently, Wireless resources of a 
base station can be conserved and performance of the entire 
system can be improved. 
[0106] In addition, according to the present invention, since 
a terminal supporting P2P communication can be fabricated 
Without an additional short-range communication module, 
the cost of manufacturing the terminal can be reduced. 
[0107] In addition, according to the present invention, the 
in?uence of interference betWeen a transmission signal and 
received signal can be reduced in comparison With a conven 
tional terminal, and unnecessary poWer consumption can be 
prevented by controlling poWer using the closed-loop poWer 
control scheme even in the P2P communication mode. 
[0108] In addition, a transmitting terminal and receiving 
terminal each store communication records in the P2P com 
munication mode, and When sWitching to the base station 
communication mode, transmit the stored communication 
records to a base station, thereby enabling electronic billing 
for the P2P communication service. Consequently, billing 
can be performed more reasonably. 
[0109] While the invention has been shoWn and described 
With reference to certain exemplary embodiments thereof, it 
Will be understood by those skilled in the art that various 
changes in form and details may be made therein Without 
departing from the spirit and scope of the invention as de?ned 
by the appended claims. 

What is claimed is: 
1. A communication method using a terminal supporting 

P2P communication, comprising the steps of: 
(a) performing, by a ?rst terminal and a second terminal 

adjoining to each other and supporting P2P communi 
cation Within the radius of the same cell, communication 
in one of a base station communication mode and a P2P 
communication mode; 
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(b) periodically measuring, by at least one of the ?rst 
terminal and the second terminal, intensity of a received 
signal; and 

(c) sWitching, by at least one of the ?rst terminal and the 
second terminal, to one of the base station communica 
tion mode and the P2P communication mode according 
to the measured intensity of the received signal, and 
performing communication With a counterpart. 

2. The communication method of claim 1, Wherein the P2P 
communication is one of half-duplex P2P communication 
and full-duplex P2P communication. 

3. The communication method of claim 1, further compris 
ing the steps of: 
When the ?rst terminal supporting P2P communication is 

connected to a base station, registering the P2P commu 
nication mode of the ?rst terminal in the base station; 
and 

When the second terminal supporting P2P communication 
is connected to a base station, registering the P2P com 
munication mode of the second terminal in the base 
station 

4. The communication method of claim 1, Wherein the ?rst 
or second terminal performs P2P communication using a 
scrambling code. 

5. The communication method of claim 1, Wherein step (c) 
comprises the sub-steps of: 

determining, by at least one of the ?rst terminal and the 
second terminal, Whether or not the measured intensity 
of the received signal exceeds a threshold value; 

When the measured intensity of the received signal exceeds 
the threshold value, determining that a receiving channel 
state is satisfactory, sWitching to the P2P communica 
tion mode, and performing P2P communication With a 
counterpart; and 

When the measured intensity of the received signal is less 
than the threshold value, determining that the receiving 
channel state is poor, sWitching to the base station com 
munication mode, and performing communication With 
the counterpart via a base station. 

6. The communication method of claim 1, further compris 
ing the step of performing, by the ?rst or second terminal, 
poWer control using a closed-loop poWer control scheme in 
the P2P communication. 

7. A billing method based on a terminal supporting P2P 
communication, comprising the steps of: 

performing, by a ?rst terminal and a second terminal 
adjoining to each other and supporting P2P communi 
cation Within the radius of the same cell, communication 
in one of a base station communication mode and a P2P 
communication mode; 

When the ?rst terminal and the second terminal communi 
cate With each other in the P2P communication mode, 
storing communication records of the ?rst and second 
terminals; 

When the communication modes of the ?rst and second 
terminals are sWitched to the base station communica 
tion mode, transmitting the stored communication 
records to a base station; and 

performing a billing process in response to the transmitted 
communication records. 

* * * * * 


