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Description 
Title of Invention: METHOD AND APPARATUS FOR 

PERFORMING HAND-OVER 
Technical Field 

[1]  Methods and apparatuses consistent with the exemplary embodiments relate to 

performing hand-over, and more particularly, to methods and apparatuses for 

performing hand-over in which hand-over between a coordinator and a station is 

performed according to a priority determined based on information regarding the capa-

bilities of stations. 

Background Art 
[2]  A basic service set (BSS) in a wireless local area network (WLAN) is formed of one 

access point (AP) and a plurality of stations, wherein the stations always perform com-

munication via the AP except in predetermined cases, such as a direct link setup (DLS) 

or a tunneled direct link setup (TDSL). The AP cannot transfer its AP function to a 

station. 

131 A wireless personal area network (WPAN), unlike a BSS, is a network formed of a 

coordinator and a plurality of stations, in which communication may be performed 

between stations without having to use a coordinator that corresponds to an AP. Also, 

in a WPAN system, a station that has a function of operating as a coordinator may 

exist among other stations, and thus if a coordinator has to transfer its role to another 

station, the coordinator transfers its role to a station that is capable of operating as the 

coordinator. The transfer of the role of coordinator from one coordinator to another 

station is referred to as a hand-over. 

Disclosure of Invention 

Solution to Problem 
[4] One or more exemplary embodiments provide methods and apparatuses for 

performing hand-over between a coordinator and a station according to a priority de-

termined based on information regarding capabilities of stations. 

Advantageous Effects of Invention 

151 According to one aspect of present invenion, a role of coordinator is handed over to a 

more appropriate station that may operate as a coordinator. 

Brief Description of Drawings 
[6] The above and other features will become more apparent by describing in detail 

exemplary embodiments thereof with reference to the attached drawings in which: 

171 FIG. 1 is a flowchart illustrating a hand-over method according to an exemplary em- 
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bodiment; 

[8]  FIG. 2 is a flowchart illustrating a hand-over method according to another exemplary 

embodiment; 

[9]  FIG. 3 illustrates a structure of PCP capability information according to an 

exemplary embodiment; 

[10]  FIG. 4 is a schematic view for explaining a power source field according to an 

exemplary embodiment; 

[11]  FIG. 5 is a schematic view for explaining a power source field according to another 

exemplary embodiment; and 

[12]  FIG. 6 is a schematic view illustrating an apparatus for performing hand-over, 

according to an exemplary embodiment. 

Best Mode for Carrying out the Invention 
[13]  One or more exemplary embodiments provide methods and apparatuses for 

performing hand-over between a coordinator and a station according to a priority de-

termined based on information regarding capabilities of stations. 

[14]  According to an aspect of the exemplary embodiments, there is provided a hand-over 

method performed in a personal basic service set (PBSS) including a plurality of 

stations and one coordinator, the method comprising: receiving an association request 

frame requesting to associate to the PBSS that comprises PBSS control point (PCP) ca-

pability information regarding at least one of whether a station supports a power 

source, whether the station supports a channel time allocation function, and whether 

the station supports a network clustering function, from each of the stations; 

transmitting an association response frame indicating whether the association request 

received from each of the stations is approved, to each of the stations; determining a 

priority to be a coordinator of the stations based on the PCP capability information and 

broadcasting the determined priority to the stations, wherein the priority is determined 

in order to appoint a coordinator for the stations included in the PBSS; and performing 

hand-over between the coordinator and one of the stations according to the priority. 

[15]  The hand-over method may further comprise: receiving the PCP capability in-

formation from each of the stations; and updating the priority of the stations based on 

the received PCP capability information and broadcasting the updated priority to the 

stations. 

[16]  The PCP capability information may further comprise information on a maximum 

number of stations that can be associated to a station for each of the stations. 

[17]  The information on whether each of the stations supports a power source may 

comprise one of information about whether each of the stations supports a battery-

based, non-continuous power source, a continuous power source that is not based on a 
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battery, or both a continuous power source that is not based on a battery and a battery-

based, non-continuous power source. 

[18]  In the determining of the priority, the priority may be determined in such a way that a 

station supporting a power source capable of continuous power supply has a priority 

higher than a station supporting a power source capable of non-continuous power 

supply, and that a station supporting a channel time allocation function has a priority 

higher than a station that does not support a channel time allocation function, and that a 

station supporting a network clustering function has a priority higher than a station that 

does not support a network clustering function. 

[19]  The PCP capability information may further comprise group information about a first 

station group supporting a power source capable of continuous power supply, a second 

station group supporting a power source capable of non-continuous power supply, and 

a third station group supporting power sources of both continuous and non-continuous 

power supply, and the first station group comprises at least one of a portable device, a 

MP3 player, a portable multimedia player (PMP), a digital camera, and a digital 

camcorder, the second station group comprises at least one of a television, a set top 

box, a DVD player, a desktop player, and a projector, and the third station group 

comprises at least one of a laptop computer and a wireless docking device. However, 

the devices in the station groups are not limited thereto. 

[20]  According to another aspect of the exemplary embodiments, there is provided an 

apparatus for performing hand-over in a personal basic service set (PBSS) including a 

plurality of stations and one coordinator, and mounted in the coordinator, comprising: 

a receiving unit receiving an association request frame requesting to associate to the 

PBSS that comprises PCP capability information regarding at least one of whether a 

station supports a power source capability, whether the station supports a channel time 

allocation function, and whether the station supports a network clustering function, 

from each of the stations; a transmitting unit transmitting an association response 

frame indicating whether the association request received from each of the stations is 

approved, to each of the stations; a priority determining unit determining a priority to 

be a coordinator of the stations included in the PBSS based on the PCP capability in-

formation received from the receiving unit, wherein the priority is determined in order 

to appoint a coordinator for the stations included in the PBSS; and a hand-over 

performing unit performing hand-over between the coordinator and one of the stations 

according to the priority after the transmitting unit has broadcast the determined 

priority to the stations. 

[21]  According to another aspect of the exemplary embodiments, there is provided a 

computer readable recording medium having embodied thereon a program for 

executing a hand-over method performed in a personal basic service set (PBSS) 
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including a plurality of stations and one coordinator, the method comprising: receiving 

an association request frame requesting to associate to the PBSS that comprises PCP 

capability information on at least one of whether a station supports a power source, 

whether the station supports a channel time allocation function, and whether the station 

supports a network clustering function, from each of the stations; transmitting an as-

sociation response frame indicating whether the association request received from each 

of the stations is approved, to each of the stations; determining a priority to be a co-

ordinator of the stations based on the PCP capability information and broadcasting the 

determined priority to the stations, wherein the priority is determined in order to 

appoint a coordinator for the stations included in the PBSS; and performing hand-over 

between the coordinator and one of the stations according to the priority. 

Mode for the Invention 
[22]  Hereinafter, exemplary embodiments will be described with reference to the attached 

drawings. 

[23]  FIG. 1 is a flowchart illustrating a hand-over method according to an exemplary em-

bodiment. 

[24]  In operation 110, a coordinator receives an association request frame requesting to 

associate to a personal basic service sets (PBSS) that comprises PCP capability in-

formation regarding at least one of whether a station supports a power source capable 

of continuous power supply, whether the station supports a channel time allocation 

function, and whether the station supports a network clustering function, from each of 

a plurality of stations. 

[25]  A PBSS, unlike a basic service set (BSS), refers to a network that is configured in 

such a way that, in principle, stations are capable of communicating with one another 

directly without using a coordinator that corresponds to an access point (AP) of the 

BSS, which is similar to a wireless personal area network (WPAN) system. However, a 

WPAN system is not connected to an external network, whereas a PBSS may be 

connected to an external network. In a PBSS, a coordinator may be referred to as a 

PBSS control point (PCP). Also, in PBSSs according to the current exemplary em-

bodiment, a 60 GHz frequency band may be used for communication. 

[26]  Additionally, a station supporting a channel time allocation function may allocate 

channel time to different stations if the station operates as a PCP, and may be referred 

to as a service period allocation function in another exemplary embodiment. 

[27]  Also, a station supporting a network clustering function may allow a plurality of co-

ordinators respectively belonging to a plurality of PBSSs to exchange network in-

formation with each another so as to operate the plurality of PBSSs together like one 

huge PBSS if the station operates as a PCP. A network clustering function may be 
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referred to as a PCP clustering function in another exemplary embodiment. 

[28]  A structure of the PCP capability information according to an exemplary em-

bodiment will be described later with reference to FIG. 3. 

[29]  In operation 120, the coordinator transmits an association response frame indicating 

whether the association request received from each of the stations is approved, to each 

of the stations. 

[30]  In operation 130, the coordinator determines a priority to be a coordinator of the 

stations based on the PCP capability information, and broadcasts the priority to the 

stations. Here, the priority is determined in order to appoint a coordinator for the 

stations included in the PBSS. 

[31]  The coordinator may determine that a station supporting a power source capable of 

continuous power supply has a priority higher than a station supporting a power source 

capable of non-continuous power supply, that a station in support of a channel time al-

location function has a priority higher than a station not supporting a channel time al-

location function, and that a station in support of a network clustering function has a 

priority higher than a station not supporting a network clustering function. 

[32]  In operation 140, the coordinator performs hand-over with one of the stations 

according to the determined priority. 

[33]  For example, the coordinator may perform hand-over with the station having the 

highest priority among the plurality of stations. That is, the original coordinator may 

hand over the role of coordinator to the station that has the highest priority. 

[34]  As described above, the priority is determined based on the PCP capability in-

formation regarding at least one of whether the stations support a power source capable 

of continuous power supply, whether the stations support a channel time allocation 

function, and whether the stations support a network clustering function. The co-

ordinator then performs hand-over according to the determined priority. Accordingly, 

the role of coordinator is handed over to a more appropriate station that may operate as 

a coordinator. 

[35]  FIG. 2 is a flowchart illustrating a hand-over method according to another exemplary 

embodiment. 

[36]  In operation 210, a coordinator receives an association request frame including PCP 

capability information from each of a plurality of stations. 

[37]  In operation 220, an association response frame, indicating whether the association 

request received from each of the stations is approved, is transmitted to each of the 

stations. 

[38]  In operation 230, priority to be a coordinator of the stations is determined based on 

the PCP capability information of the stations, and the priority of the stations is 

broadcast to the stations. 
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[39]  In operation 240, the PCP capability information is periodically received from each 

of the stations. 

[40]  Operation 240 may be performed when the priority of the stations is already 

broadcast, but only when hand-over has not been performed. Thus, by periodically 

receiving the PCP capability information, the coordinator may periodically update in-

formation about whether the stations support a power source capable of continuous 

power supply, a channel time allocation function, and a network clustering function. 

[41]  In operation 250, the coordinator updates the priority of the stations based on the pe-

riodically received PCP capability information and rebroadcasts the updated priority to 

the stations. 

[42]  If newly received PCP capability information is from the same as previously received 

PCP capability information, the priority is not changed. However, if there is a 

difference between the newly received PCP capability information and the previously 

received PCP capability information, the priority may be changed according to the 

difference. 

[43]  In operation 260, the coordinator performs hand-over with one of the stations 

according to the updated priority. 

[44]  FIG. 3 illustrates a structure of PCP capability information 300 of a station according 

to an exemplary embodiment. 

[45]  Referring to FIG. 3, the PCP capability information 300 includes a PCP hand-over 

field 310, a maximum number of associated stations field 320, a power source field 

330, a service period allocation field 340, a PCP clustering field 350, and a reservation 

field 360. 

[46]  The PCP hand-over field 310 indicates whether the station supports a hand-over 

function when the station operates as a coordinator. For example, when the PCP hand-

over field 310 has a value of 1, a hand-over function is supported, and when it has a 

value of 0, a hand-over function is not supported. 

[47]  The maximum number of associated station field 320 refers to a greatest number of 

stations that may be associated to the station when the station operates as a co-

ordinator. 

[48]  The power source field 330 indicates whether the station supports a power source 

capable of continuous power supply. The power source field 330 according to an 

exemplary embodiment will be described in detail with reference to FIGS. 4 and 5. 

[49]  The service period allocation field 340 indicates whether the station may allocate a 

period section (or channel time) to other stations when the station operates as a co-

ordinator. 

[50]  The PCP clustering field 350 indicates whether the station may support a PCP 

clustering function (or a network clustering function) when the station operates as a co- 
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ordinator. For example, when the PCP clustering field 350 has a value of 1, a PCP 

clustering function is supported. When the PCP clustering field 350 has a value of 0, a 

PCP clustering function is not supported. 

[511 The reservation field 360 is left blank for future use. 

[521 Meanwhile, according to another exemplary embodiment, the PCP capability in-

formation may further include group information (not shown) about a first station 

group supporting power sources capable of continuous power supply, a second station 

group supporting power sources capable of non-continuous power supply, and a third 

station group supporting power sources capable of both continuous and non-

continuous power supply. 

[531 The first station group may include at least one of a portable device, a MP3 player, a 

portable multimedia player (PMP), a digital camera, and a digital camcorder, the 

second station group may include at least one of a television, a set top box, a DVD 

player, a desktop player, and a projector, and the third station group may include at 

least one of a laptop computer and a wireless docking device. However, the devices in 

the station groups are not limited thereto. 

[541 FIG. 4 is a schematic view which illustrates the power source field 330 according to 

an exemplary embodiment. 

[551 Referring to FIG. 4, when the power source field 330 has a value of 0, it indicates 

that the station supports a battery-based, non-continuous power source, and when the 

power source field 330 has a value of 1, it indicates that the station supports a 

continuous power source that is not based on a battery (power line-based power 

source). 

[561 FIG. 5 is a schematic view for explaining the power source field 330 according to 

another exemplary embodiment. 

[571 Referring to FIG. 5, when the power source field 330 has a value of 00, it indicates 

that the station supports a battery-based, non-continuous power source, and when the 

power source field 330 has a value of 01, it indicates that the station supports both a 

continuous power source that is not based on a battery (power line-based power 

source) and a battery-based, non-continuous power source. When the power source 

field 330 has a value of 10, it indicates that the station supports only a continuous 

power source that is not based on a battery. According to the exemplary embodiment 

of FIG. 5, when the power source field 330 has a value of 11, the power source field 

330 is left blank for future use. 

[581 FIG. 6 is a schematic view illustrating an apparatus for performing hand-over, 

according to an exemplary embodiment. 

[591 Referring to FIG. 6, the apparatus includes a receiving unit 610, a transmitting unit 

620, a priority determining unit 630, and a hand-over performing unit 640. Here, the 
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apparatus for performing hand-over is assumed to be mounted in a coordinator. 

However, according to another exemplary embodiment, the apparatus may be a co-

ordinator. 

[60]  The receiving unit 610 receives an association request frame requesting to associate 

to the PBSS. The association request frame comprises PCP capability information 

regarding at least one of whether a station supports a power source capable of 

continuous power supply, whether the station supports a channel time allocation 

function, and whether the station supports a network clustering function, from each of 

a plurality of stations. 

[61]  The transmitting unit 620 transmits an association response frame to each of the 

stations indicating whether the association request received from each of the stations is 

approved. 

[62]  The priority determining unit 630 determines a priority to be a coordinator for the 

stations included in the PBSS based on the PCP capability information received from 

the receiving unit 610. The transmitting unit 620 then broadcasts the determined 

priority to the stations. 

[63]  After the transmitting unit 620 broadcasts the determined priority to the stations, the 

hand-over performing unit 640 performs hand-over with one of the stations according 

to the determined priority. 

[64]  Meanwhile, according to another exemplary embodiment, the receiving unit 610 may 

receive new PCP capability information from each of the stations before the hand-over 

performing unit 640 performs hand-over. When the receiving unit 610 receives the 

new PCP capability information from each of the stations, the priority determining unit 

630 updates the priority of the stations, and the transmitting unit 620 rebroadcasts the 

updated priority to the stations, and the hand-over performing unit 640 may perform 

hand-over with one of the stations according to the updated priority. 

[65]  The exemplary embodiments can be written as computer programs and can be im-

plemented in general-use digital computers that execute the programs using a computer 

readable recording medium. 

[66]  Examples of the computer readable recording medium may include, but are not 

limited to, magnetic storage media (e.g., ROM, floppy disks, hard disks, etc.), and 

optical recording media (e.g., CD-ROMs, or DVDs). 

[67]  While the inventive concept has been particularly shown and described with 

reference to 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 exemplary embodiments as defined by the appended 

claims. The exemplary embodiments should be considered in descriptive sense only 

and not for purposes of limitation. Therefore, the scope of the inventive concept is 



9 

WO 2011/105842 
	

PCT/KR2011/001310 

defined not by the detailed description of the exemplary embodiments but by the 

appended claims, and all differences within the scope will be construed as being 

included in the exemplary embodiments. 
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Claims 
[Claim 1] A hand-over method performed in a personal basic service set (PBSS) 

including a plurality of stations and one original coordinator, the 

method comprising: 

receiving an association request frame comprising PBSS control point 

(PCP) capability information from each of the plurality of stations, the 

association request frame requesting to associate to the PBSS; 

transmitting an association response frame to each of the stations in-

dicating whether the association request received from each of the 

stations is approved; 

determining a priority to be a new coordinator of the plurality of 

stations based on the PCP capability information and broadcasting the 

determined priority to the plurality of stations, wherein the priority is 

determined in order to appoint the new coordinator for the plurality of 

stations included in the PBSS; and 

performing hand-over between the original coordinator and one of the 

plurality of stations according to the determined priority. 

[Claim 2] The hand-over method of claim 1, wherein the PCP capability in-

formation comprises information regarding at least one of whether a 

station supports a power source capability, whether the station supports 

a channel time allocation function, and whether the station supports a 

network clustering function. 

[Claim 3] The hand-over method of claim 2, further comprising: 

receiving the PCP capability information from each of the stations; and 

updating the priority of each of the stations based on the received PCP 

capability information, and 

broadcasting the updated priority to each of the stations. 

[Claim 4] The hand-over method of claim 2, wherein the PCP capability in-

formation further comprises information regarding a maximum number 

of stations that can be associated to each of the stations. 

[Claim 5] The hand-over method of claim 2, wherein the information regarding 

whether each of the stations supports a power source comprises one of 

information about whether each of the stations supports a battery-

based, non-continuous power source, a continuous power source that is 

not based on a battery, or both a continuous power source that is not 

based on a battery and a battery-based, non-continuous power source. 

[Claim 6] The hand-over method of claim 2, wherein, in the determining of the 
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priority, the priority is determined so that a station supporting a power 

source capable of continuous power supply has a priority higher than a 

station supporting a power source capable of non-continuous power 

supply, and 

a station supporting a channel time allocation function has a priority 

higher than a station that does not support a channel time allocation 

function, and 

that a station supporting a network clustering function has a priority 

higher than a station that does not support a network clustering 

function. 

[Claim 7] The hand-over method of claim 2, wherein the PCP capability in-

formation further comprises group information about a first station 

group supporting a power source capable of continuous power supply, a 

second station group supporting a power source capable of non-

continuous power supply, and a third station group supporting power 

sources of both continuous and non-continuous power supply, and 

the first station group comprises at least one of a portable device, a 

MP3 player, a portable multimedia player (PMP), a digital camera, and 

a digital camcorder, 

the second station group comprises at least one of a television, a set top 

box, a DVD player, a desktop player, and a projector, and 

the third station group comprises at least one of a laptop computer and 

a wireless docking device. 

[Claim 8] An apparatus for performing hand-over in a personal basic service set 

(PBSS) including a plurality of stations and one original coordinator, 

and mounted in the coordinator, comprising: 

a receiving unit which receives an association request frame which 

comprises PBSS control point (PCP) capability information from each 

of the plurality of stations, the association request frame requesting to 

associate to the PBSS; , 

a transmitting unit which transmits an association response frame to 

each of the stations which indicates whether the association request 

received from each of the stations is approved; 

a priority determining unit which determines a priority to be a new co-

ordinator of the plurality of stations included in the PBSS based on the 

PCP capability information received from the receiving unit, and 

broadcasts the determined priority to the plurality of stations, wherein 

the priority is determined in order to appoint the new coordinator for 
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the plurality of stations included in the PBSS; and 

a hand-over performing unit which performs hand-over between the 

original coordinator and one of the plurality of stations according to the 

determined priority after the transmitting unit has broadcast the de-

termined priority to the plurality of stations. 

[Claim 9] The apparatus of claim 8, wherein the PCP capability information 

comprises information regarding at least one of whether a station 

supports a power source capability, whether the station supports a 

channel time allocation function, and whether the station supports a 

network clustering function. 

[Claim 10] The apparatus of claim 9, wherein, when the receiving unit receives the 

PCP capability information from each of the stations, the priority de-

termining unit updates the priority of each of the stations based on the 

received PCP capability information, and 

the transmitting unit broadcasts the priority to the each of the stations, 

and 

the hand-over performing unit performs hand-over with one of the 

plurality of stations according to the updated priority. 

[Claim 11] The apparatus of claim 9, wherein the PCP capability information 

further comprises information regarding a maximum number of stations 

that can be combined to each of the stations. 

[Claim 12] The apparatus of claim 9, wherein the information regarding whether 

each of the stations supports a power source comprises one of in-

formation about whether each of the stations supports a battery-based, 

non-continuous power source; a continuous power source that is not 

based on a battery, or both a continuous power source that is not based 

on a battery and a battery-based, non-continuous power source. 

[Claim 13] The apparatus of claim 9, wherein the priority determining unit de-

termines the priority so that a station supporting a power source capable 

of continuous power supply has a priority higher than a station 

supporting a power source capable of non-continuous power supply, 

a station supporting a channel time allocation function has a priority 

higher than a station that does not support a channel time allocation 

function, and 

a station supporting a network clustering function has a priority higher 

than a station that does not support a network clustering function. 

[Claim 14] The apparatus of claim 9, wherein the PCP capability information 

further comprises group information about a first station group 
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supporting a power source capable of continuous power supply, a 

second station group supporting a power source capable of non-

continuous power supply, and a third station group supporting power 

sources of both continuous and non-continuous power supply, and 

the first station group comprises at least one of a portable device, a 

MP3 player, a portable multimedia player (PMP), a digital camera, and 

a digital camcorder, 

the second station group comprises at least one of a television, a set top 

box, a DVD player, a desktop player, and a projector, and 

the third station group comprises at least one of a laptop computer and 

a wireless docking device. 

[Claim 151 A computer readable recording medium having embodied thereon in-

structions that, when executed by a computer causes the computer to 

perform a hand-over method performed in a personal basic service set 

(PBSS) including a plurality of stations and one original coordinator, 

the method comprising: 

receiving an association request frame comprising PBSS control point 

(PCP) capability information from each of the plurality of stations, the 

association request frame requesting to associate to the PBSS; 

transmitting an association response frame to each of the stations in-

dicating whether the association request received from each of the 

stations is approved; 

determining a priority to be a new coordinator of the plurality of 

stations based on the PCP capability information and broadcasting the 

determined priority to the plurality of stations, wherein the priority is 

determined in order to appoint the new coordinator for the plurality of 

stations included in the PBSS; and 

performing hand-over between the original coordinator and one of the 

plurality of stations according to the determined priority. 


