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Description
Title of Invention: THE METHOD OF EXCHANGING MESSAGE

AND DEVICES IN WIRELESS NETWORK

Technical Field
[1] The present invention relates to a wireless network, and more particularly, to a

method of exchanging messages between devices belonging to a wireless network and

the devices.

Background Art
[2] Recently, a Bluetooth or Wireless Personal Area Network (WPAN) technology for

establishing a wireless network between a relatively small number of digital devices in

a restricted space such as home or small-size office so as to exchange audio or video

data has been developed. The WPAN may be used to exchange information between a

relatively small number of digital devices within a relatively close distance so as to

achieve low power consumption and low-cost communication between the digital

devices. The IEEE 802.15.3 approved on June 12, 2003 defines Wireless Medium

Access Control (MAC) and Physical Layer (PHY) Specifications for High Rate

Wireless Personal Area Networks (WPANs).

[3] FIG. 1 is a view showing the configuration example of a WPAN.

[4] As shown in FIG. 1, the WPAN is a network established between personal devices in

a restricted space such as a home, and the devices may directly communicate with each

other so as to establish the network and exchange information without interruption

between applications.

[5] Referring to FIG. 1, the WPAN is composed of two or more user devices 11 to 15

and one of the devices operates as a coordinator 11. The coordinator 11 serves to

provide basic timing of the WPAN and to control Quality of Service (QoS) re

quirements. Examples of the devices include all digital devices such as a computer, a

Personal Digital Assistant (PDA), a notebook type computer, a digital television set, a

camcorder, a digital camera, a printer, a microphone, a speaker, a headset, a barcode

reader, a display, and a mobile phone. The WPAN is an ad hoc network (hereinafter,

referred to as "piconet" which is not designed and established in advance, but is e s

tablished if necessary without the help of a central infrastructure. A process of e s

tablishing one piconet will now be described in detail. The piconet is started when a

certain device, which may operate as a coordinator, performs the function of a co

ordinator. All the devices perform scanning before a new piconet is started or before

being associated with the existing piconet. The scanning refers to a process of, at a

device, collecting and storing information about channels and determining whether the



existing piconet is present. A device which receives an instruction for starting a piconet

from an upper layer establishes a new piconet without being associated with a piconet

which is previously established. The device selects a channel with less interference

based on data acquired by the scanning process and broadcasts a beacon via the

selected channel, thereby starting the piconet. The beacon is control information which

is broadcast by the coordinator in order to control and manage information associated

with the piconet, such as timing allocation information and information about the other

devices within the piconet.

[6] FIG. 2 shows an example of a superframe used in a piconet. The timing control of the

piconet is basically performed based on the superframe.

[7] Referring to FIG. 2, each superframe is started by a beacon transmitted from a co

ordinator. A Contention Access Period (CAP) is used for devices to transmit

commands or asynchronous data using a contention-based method. A channel time al

location period may include Management Channel Time Blocks (MCTBs) and

Channel Time Blocks (CTBs). The MCTB is a period in which control information

may be transmitted between a coordinator and a device or between a device and a

device, and the CTB is a period in which asynchronous or isochronous data may be

transmitted between a device and a coordinator or between different devices. In each

superframe, the numbers, the lengths and the locations of CAPs, MCTBs and CTBs are

determined by the coordinator and are transmitted to other devices within the piconet

via a beacon.

[8] When a certain device within a piconet needs to transmit data to a coordinator or

another device, the device makes a request for channel resources used for data

transmission to the coordinator, and the coordinator allocates the channel resources to

the device within an available channel resource range. If a CAP is present within a su

perframe and the coordinator accepts data transmission in the CAP, the device may

transmit a small amount of data via the CAP in a state in which the coordinator does

not allocate a channel time.

[9] If the number of devices within the piconet is small, since channel resources for data

transmission from each device are sufficient, no problem occurs in allocation of

channel resources. However, if channel resources are insufficient due to a large

number of devices, or if data of large capacity such as moving pictures are transmitted,

a problem may occur in that channel resources are not allocated to the other devices

even though the other devices have data to be transmitted, whereby communication

cannot be performed.

[10] Even though the channel resources are allocated, since management and control of

the WVAN is performed by the coordinator, communication quality may be dete

riorated depending on the status of one or more devices that belong to the WVAN.



[11] In this respect, various methods for efficiently performing data communication

between devices constituting WVAN without any problem are being studied.

Disclosure of Invention

Technical Problem
[12] On a WVAN, a coordinator provides basic timing of the WPAN including start and

end of the WVAN, and performs management and control of the WVAN including

control of quality of service (QoS) requirements.

[13] Also, the coordinator randomly determines whether to change a WVAN con

figuration parameter and reports the changed result to one or more devices that belong

to the WVAN. For example, the devices of the WVAN may have different lengths of

video data output intervals depending on device configuration and setup statuses. If

WVAN timing is not synchronized with video data output timing, wherein the WVAN

timing and the video data output timing are controlled by the coordinator, the number

of times of buffering and the time required for buffering increase during an output

procedure. Buffering is to buffer the difference in processing speed by temporarily

storing information to smoothly transmit and receive data.

[14] Accordingly, the present invention is directed to a method of exchanging messages

between devices belonging to a wireless network and the devices, which substantially

obviate ones or more problems due to limitations and disadvantages of the related art.

[15] An object of the present invention is to provide a method of exchanging WVAN

parameter change messages between a device and a coordinator if a WVAN device

decides to need change of a WVAN configuration parameter.

[16] Another object of the present invention is to provide a method of transmitting a

WVAN parameter change request message from a device to a coordinator and

changing a WVAN parameter in accordance with the request message of the device.

Specifically, if a random device transmits a request message to a coordinator by des

ignating a desired one of WVAN parameters and change matters in accordance with its

status, the coordinator determines whether to change the WVAN parameter and

performs change of the WVAN parameter.

[17] Additional advantages, objects, and features of the invention will be set forth in part

in the description which follows and in part will become apparent to those having

ordinary skill in the art upon examination of the following or may be learned from

practice of the invention. The objectives and other advantages of the invention may be

realized and attained by the structure particularly pointed out in the written description

and claims hereof as well as the appended drawings.

Solution to Problem
[18] To achieve these objects and other advantages and in accordance with the purpose of



the invention, as embodied and broadly described herein, a method of exchanging

messages at a device in a wireless network comprises transmitting a change request

message for requesting a change of a beacon position among configuration parameters

of the wireless network to a coordinator; and receiving a response message from the

coordinator in response to the request message.

[19] Preferably, the request message comprises a command ID field comprising a unique

number that identifies the request message, a length field indicating a length of the

request message and a beacon position change field indicating a offset from a original

beacon position to a requested new beacon position.

[20] More preferably, the response message comprises a command ID field comprising a

unique number that identifies the response message, a length field indicating a length

of the response message and a reason code field comprising a reason code.

[21] If the reason code field comprises the reason code of "SUCCESS", the method

according to the embodiment of the present invention further comprises receiving a

plurality of beacons from the coordinator, each of the plurality of beacons comprises a

parameter change information element (IE) including a changed beacon position.

[22] More preferably, the parameter change IE comprises a IE index field comprising a

unique number that identifies the parameter change IE, a change type field indicating a

type of the parameter to be changed, a change beacon number field comprising a

beacon number of a superfame when the change of the parameter takes effect and a

network parameter field comprising information about a changed value of the

parameter.

[23] According to the embodiment of the present invention, the information about the

changed value of the parameter is an offset between expected beacon transmission time

and time when a beacon will be transmitted after the change of the beacon position.

And, a last beacon among the plurality of beacons is broadcasted by the coordinator

right before a beacon corresponding to the beacon number is broadcasted.

[24] The method according to the embodiment of the present invention further comprises

receiving a beacon to which the changed beacon position is applied, from the co

ordinator.

[25] According to the embodiment of the present invention, if the change of the beacon

position is not possible, the reason code field comprises a reason for failure.

[26] According to the embodiment of the present invention, the reason for failure is any

one of "Unsupported Feature", "Already synchronized with higher priority stream",

"Network shutdown in progress", "Channel change in progress", "Coordinator

handover in progress" and "Other failure".

[27] Each of the change request message and the response message are included in a

media access control (MAC) packet.



[28] In another aspect of the present invention, a device of a wireless network comprises a

transmitting module, a receiving module and a network control module generating a

change request message for requesting a change of a beacon position among con

figuration parameters of the wireless network and transmitting the change request

message to a coordinator through the transmitting module, wherein the receiving

module receives a response message from the coordinator in response to the request

message.

[29] Preferably, the response message comprises a command ID field comprising a unique

number that identifies the response message, a length field indicating a length of the

response message and a reason code field comprising a reason code.

[30] If the reason code field comprises the reason code of "SUCCESS", the device

receives a plurality of beacons through the receiving module from the coordinator,

each of the plurality of beacons comprises a parameter change information element

(IE) including a changed beacon position.

[31] The device according to the embodiment of the present invention receives a beacon

to which the changed beacon position is applied, through the receiving module from

the coordinator.

Advantageous Effects of Invention

[32] According to the embodiment of the present invention, on the WVAN, the device

requests the coordinator to change the WVAN parameter in accordance with its data

output status, whereby efficiency of data communication can be enhanced more

actively.

[33] Specifically, as the device performs the change request of at least one of a beacon

position and a suferfrmae interval to control WVAN timing in accordance with its

status, the number of times of buffering and the time required for buffering can be

minimized during a data output procedure.

[34] It is to be understood that both the foregoing general description and the following

detailed description of the present invention are exemplary and explanatory and are

intended to provide further explanation of the invention as claimed.

Brief Description of Drawings

[35] The accompanying drawings, which are included to provide a further understanding

of the invention and are incorporated in and constitute a part of this application, i l

lustrate embodiment(s) of the invention and together with the description serve to

explain the principle of the invention. In the drawings:

[36] FIG. 1 is a diagram illustrating an example of a WPAN;

[37] FIG. 2 is a diagram illustrating an example of a superframe used in a piconet;

[38] FIG. 3 is a diagram illustrating an example of a WVAN;



[39] FIG. 4 is a diagram illustrating a frequency band of HRP channels and LRP channels

used in a WVAN;

[40] FIG. 5 is a diagram illustrating an example of a structure of a superframe used in a

WVAN;

[41] FIG. 6 is a diagram illustrating another example of a structure of a superframe used

in a WVAN;

[42] FIG. 7 is a diagram illustrating a protocol layer structure implemented in a device of

a WVAN;

[43] FIG. 8 is a flow chart illustrating an example of a procedure of estimating a channel

in a wireless network according to the present invention;

[44] FIG. 9 is a flow chart illustrating an example of a procedure of exchanging messages

for WVAN parameter change in accordance with one embodiment of the present

invention;

[45] FIG. 10 is a diagram illustrating an example of a MAC packet transmitted and

received from and to devices in a WVAN in accordance with one embodiment of the

present invention;

[46] FIG. 11 is a diagram illustrating an example of a data format that includes a MAC

command according to one embodiment of the present invention;

[47] FIG. 12 is a diagram illustrating another example of a data format that includes a

MAC command according to one embodiment of the present invention;

[48] FIG. 13 is a diagram illustrating an example of a data packet that includes WVAN

configuration information in accordance with one embodiment of the present

invention;

[49] FIG. 14 is a diagram illustrating an example of a video data output procedure

according to one embodiment of the present invention;

[50] FIG. 15 is a diagram illustrating an example of a video data output procedure in a

WVAN device according to one embodiment of the present invention;

[51] FIG. 16 is a diagram illustrating another example of a video data output procedure in

a WVAN device according to one embodiment of the present invention;

[52] FIG. 17 is a flow chart illustrating another example of a procedure of exchanging

messages for WVAN parameter change in accordance with one embodiment of the

present invention;

[53] FIG. 18 is a diagram illustrating other example of a MAC command format

according to one embodiment of the present invention;

[54] FIG. 19 is a diagram illustrating still another example of a video data output

procedure in a WVAN device according to one embodiment of the present invention;

[55] FIG. 20 is a diagram illustrating further still another example of a video data output

procedure in a WVAN device according to one embodiment of the present invention;



and
[56] FIG. 2 1 is a diagram illustrating an example of a broadcasting signal processing

system that includes a WVAN device according to one embodiment of the present

invention.

Mode for the Invention
[57] Additional advantages, objects, and features of the invention will be more readily

apparent from consideration of the following detailed description relating to the ac

companying drawings.

[58] The following embodiments are examples in which the technical features of the

present invention are applied to a Wireless Video Area Network (WVAN) which is

one type of Wireless Personal Area Network (WPAN).

[59] FIG. 3 is a view showing an example of the configuration of a WVAN.

[60] Like the WPAN shown in FIG. 1, the WVAN includes two or more user devices 22

to 25, and one device operates as a coordinator 21. The coordinator 2 1 serves to

provide basic timing of the WVAN, to hold the tracks of the devices belonging to the

WVAN, and to control Quality of Service (QoS) requirements. Since the coordinator is

also the device, the coordinator performs the function of one device belonging to the

WVAN as well as the function of the coordinator. The other devices 22 to 25

excluding the coordinator 2 1 may initiate stream connection.

[61] The WVAN shown in Fig. 3 is different from the WPAN of FIG. 1 in that two types

of Physical (PHY) layers are supported. That is, the WVAN supports a high-rate

physical (HRP) layer and a low-rate Physical (LRP) layer. The HRP layer is a physical

layer which can support a data transfer rate of 1 Gb/s or more and the LRP layer is a

physical layer which supports a data transfer rate of several Mb/s. The HRP layer is

highly directional and is used to transmit isochronous data streams, asynchronous data,

Media Access Control (MAC) command and Audio/Video (A/V) control data through

unicast connection. The LRP layer supports a directional or omni-directional mode,

and is used to transmit a beacon, asynchronous data, and MAC command through

unicast or broadcast. The coordinator 2 1 may transmit data to another device or receive

data from another device using the HRP layer and/or the LRP layer.

[62] The other devices 22 to 25 of the WVAN may transmit or receive data using the HRP

layer and/or the LRP layer.

[63] FIG. 4 is a view explaining the frequency band of HRP channels and LRP channels

used in a WVAN. The HRP layer uses four channels having a bandwidth of 2.0 GHz in

a band of 57 to 66 GHz, and the LRP layer uses three channels having a bandwidth of

92 MHz.

[64] As shown in FIG. 4, the HRP channels and the LRP channels share the frequency



band and the frequency band is divided and used according to a Time Division Mul

tiplexing Access (TDMA) scheme.

[65] FIG. 5 is a view showing an example of a superframe structure used in a WVAN.

[66] Referring to FIG. 5, each superframe includes a beacon region in which a beacon is

transmitted, a reserved region allocated to a certain device by a coordinator according

to the requests of devices, and a unreserved region in which data is transmitted or

received between a coordinator and a device or between a device and a device

according to a contention-based method. These regions are temporally divided. The

beacon includes timing allocation information and WVAN management and control in

formation of the superframe. The reserved region is used to enable a device, which

accepts channel time allocated by the coordinator according to a channel time al

location request of the device, to transmit data to another device.

[67] Commands, data streams or asynchronous data may be transmitted via the reserved

region. If a specific device transmits data to another device via the reserved region, an

HRP channel is used and, if a device which receives data transmits an Acknowl

edgement (ACK)/Negative ACK (NACK) signal for the received data, an LRP channel

is used. The unreserved region may be used to transmit control information, MAC

commands or asynchronous data between a coordinator and a device or between a

device and a device. In order to prevent data collision between devices in the u n

reserved region, a Carrier Sense Multiple Access (CSMA) scheme or a slotted Aloha

scheme may be applied. In the unreserved region, data may be transmitted via only an

LRP channel.

[68] If the amount of control information or commands to be transmitted is large, a

reserved region may be set in the LRP channel. The lengths and the numbers of the

reserved regions and the unreserved regions in each superframe may be different

according to superframes and are controlled by the coordinator.

[69] FIG. 6 is a view explaining another example of the superframe structure used in a

WVAN.

[70] Referring to FIG. 6, each superframe includes a region 30 in which a beacon is

transmitted, a reserved channel time block 32 and an unreserved channel time block

31. The channel time blocks (CTBs) are temporally divided into a region (HRP region)

in which data is transmitted via an HRP layer and a region (LRP region) in which data

is transmitted via an LRP layer.

[71] The beacon 30 is periodically transmitted by the coordinator in order to identify an

introduction portion of each superframe, and includes scheduled timing information,

and WVAN management and control information. The device may perform data

exchange in the network using the timing information and management/control in

formation included in the beacon.



[72] In the HRP region, the reserved CTB region may be used to enable the device, which

accepts the channel time allocated by the coordinator according to the channel time al

location request of the device, to transmit data to another device.

[73] If a specific device transmits data to another device via the reserved CTB region, an

HRP channel is used and, if a device which receives data transmits an ACK packet for

the received data, an LRP channel is used. The unreserved CTB region may be used to

transmit control information, MAC commands or asynchronous data between a co

ordinator and a device or between a device and a device. In order to prevent data

collision between devices in the unreserved CTB region, a CSMA scheme or a slotted

Aloha scheme may be applied.

[74] In the unreserved CTB region, data may be transmitted via only an LRP channel. If

the amount of control information or commands to be transmitted is large, a reserved

region may be set in the LRP channel.

[75] The lengths and the numbers of the reserved regions and the unreserved regions in

each superframe may be different according to superframes and are controlled by the

coordinator. Although not shown in FIG. 6, the superframe includes a contention-based

control period (CBCP) located next to the beacon, in order to transmit an urgent

control/management message. The length of the CBCP is set so as not to be greater

than a predetermined threshold mMAXCBCPLen.

[76] FIG. 7 is a view showing a protocol hierarchical structure implemented in a device of

a WVAN.

[77] Referring to FIG. 7, a communication module of each of the devices included in the

WVAN may be divided into four layers: an adaptation sublayer 40, a MAC layer 41, a

PHY layer 42, and a Station Management Entity (SME) 43, according to functions.

The station is a device which is distinguished from a coordinator, and the SME has the

same meaning as a Device Management Entity (DME). The SME is a layer in

dependent entity for controlling lower layers and collecting status information of the

device from the layers. The SME includes an identity for managing each layer of a

device communication module.

[78] An entity for managing the MAC layer is called a MAC Layer Management Entity

(MLME) and an entity for managing the adaptation layer is called an Adaptation Layer

Management Entity (ALME). The adaptation sublayer 40 may include an AVC

protocol and an A/V packetizer. The AVC protocol (Audio Video Layer) 400 is an

upper layer which performs streaming connection and device control for A/V data

transmission between a transmitting device and a receiving device. The A/V packetizer

410 formats A/V data for an HRP data service.

[79] The MAC layer 4 1 is a lower layer of a material transmission protocol and performs

link setup, connection or disconnection, channel access, and reliable data transmission.



That is, the MAC layer transmits a control/data message or controls a channel. The

PHY layer 42 may directly process A/V data or the MAC layer 4 1 may process the A/

V data. The PHY layer switches a message requested by an upper layer such as the

adaptation layer 40 or the MAC layer 4 1 in order to process a radio signal such that the

request message is transmitted between devices by the PHY layer. The PHY layer

includes two types of PHY layers including the HRP 420 and the LRP 421.

[80] The layer of the device provides a service such as a high-rate service, a low-rate

service, and a management service. The high-rate service is used to transfer video,

audio and data and the low-rate service is used to transfer audio data, MAC commands

and a small amount of asynchronous data. A simple message is exchanged before a

data exchange process is performed between layers, and a message exchanged between

different layers is called a primitive.

[81] Generally, one WVAN includes two or more devices through a specific HRP channel

and a specific LRP channel, wherein a random one of the two or more devices acts as a

coordinator.

[82] In order to start the WVAN, the coordinator selects a channel having a minimum in

terference ratio for the WVAN through a channel search procedure. The coordinator

may request other WVAN devices to estimate a candidate channel or may perform

channel estimation by itself. Since the wireless network uses the HRP channel and the

LRP channel, it performs channel estimation for at least one of the two channels.

[83] An example of a channel estimation method will be described with reference to FIG.

8.

[84] FIG. 8 is a flow chart illustrating an example of a channel scan procedure for channel

estimation in a wireless network according to the present invention. The WVAN

includes a coordinator and one or more devices through a specific channel. However,

for convenience of description, the other devices excluding the first device will not be

shown in the following embodiment including the embodiment of FIG. 8.

[85] Referring to FIG. 8, the coordinator transmits a channel scan request message to

devices belonging to the wireless network so as to estimate a specific channel (SlO).

At this time, the request message for channel estimation can be included in the beacon,

wherein the beacon is broadcasted by the coordinator to all devices on the network.

Accordingly, as the beacon that includes an information element (IE) 'SCAN IE' for re

questing channel estimation is transmitted, channel estimation can be requested to all

devices within the network.

[86] The device which has received the request message transmits a response message for

the request for channel estimation to the coordinator to notify the coordinator whether

to perform channel estimation (Sl 1). The response message may also include the

'SCAN IE'. Since all devices within the wireless network cannot perform channel es-



timation, it is preferable that each device which has received the beacon notifies the

coordinator as to whether it can perform channel estimation.

[87] If the first device transmits the response message for the request for channel e s

timation to the coordinator, the coordinator allocates a time period, i.e., channel time

block (CTB) for channel estimation (S 12). The first device performs channel e s

timation by measuring an energy level, a noise level or an interference level on a

specific channel for estimation for the allocated CTB (S 13). Parameters that can

estimate the channel status are not limited to energy, noise and interference levels on

the channel. For example, the first device can use a bit error rate (BER) or a frame

error rate (FER) measured during data reception as a parameter that can estimate the

channel status.

[88] The first device transmits channel estimation information to the coordinator after

finishing channel estimation for the allocated CTB (S 14). The coordinator determines

whether quality of the specific channel is sufficient to start the WVAN, through the

received channel estimation information (S 15). The coordinator which has decided to

start the WVAN using the corresponding channel starts to broadcast the beacon for the

superframe used in the WVAN (S 16). The beacon includes timing allocation in

formation in the corresponding superframe, channel information, and management and

control information of the WVAN. As the beacon is received, the devices belonging to

the wireless network can identify that the WVAN has been started.

[89] If the WVAN is generated, the coordinator additionally allocates device station

identifier (STID) to perform data exchange with other devices that desire to join the

generated WVAN.

[90] As described above, if the WVAN starts, a coordinator and one or more devices,

which belong to the WVAN, can directly perform data exchange, and the coordinator

transmits information of the WVAN parameter to the one or more devices through the

beacon. The WVAN parameter includes a WVNID parameter indicating identifier of a

wireless network randomly selected by the coordinator as the WVAN starts, a beacon

position parameter indicating the position where the beacon is transmitted, a su

perframe duration parameter indicating a duration length of a superframe constituting

channel resources allocated from the coordinator to the one or more devices, and a

channel index parameter used in the WVAN.

[91] The coordinator may randomly change configuration matters of the WVAN

parameter if necessary, or may change the WVAN parameter in accordance with a

request of the device according to one embodiment of the present invention.

[92] FIG. 9 is a flow chart illustrating an example of a procedure of exchanging messages

for WVAN parameter change in accordance with one embodiment of the present

invention. In FIG. 9, for WVAN timing control, the device requests the coordinator to



change the WVAN parameter of the beacon position.

[93] Referring to FIG. 9, as the WVAN starts, the coordinator periodically transmits the

beacon one or more devices belonging to the WVAN (S30). As described above, the

beacon is a signal for identifying a beginning part of a superframe used by each device.

Also, since each device transmits and receives data using one or more superframes, the

coordinator periodically broadcasts the beacon.

[94] The first device of the one or more devices transmits a beacon position change

request message to the coordinator to request the position change on a time axis of the

beacon transmitted from the coordinator in accordance with its status (S31). The co

ordinator determines whether to change the beacon position in accordance with the

request of the first device (S32). And, the coordinator transmits a beacon position

change response message to the first device, wherein the beacon position change

response message includes the result determined for the beacon position change

request(S33).

[95] If the coordinator decides to change the position on the time axis of the beacon in ac

cordance with the request of the first device, it transmits a new beacon to the device,

wherein the beacon includes WVAN configuration information. The WVAN con

figuration information includes a WVAN parameter change IE. The coordinator

transmits the WVAN configuration information changed at least one time to the

devices belonging to the wireless network through the beacon (S34 and S35). For

example, if the coordinator intends to apply the changed WVAN configuration in

formation starting from the nth beacon transmission, it transmits the WVAN parameter

information to be changed to the other devices through the mth (m<n) beacon to the n-

lth beacon. Even though the coordinator decides to change the WVAN parameter, it

does not apply the changed WVAN parameter as soon as it decides to change the

WVAN parameter. In order that the device, which is transmitting data received through

the original superframe duration, changes its configuration status in accordance with

the superframe position, the coordinator previously transmits the WVAN parameter

change information several times. Likewise, in order that the device, which is

transmitting channel resources to the other device, controls data transmission through

the changed channel resources according to the changed WVAN parameter, wherein

the channel resources are allocated from the coordinator, the preparation time can be

reduced.

[96] Afterwards, the coordinator performs change of the WVAN parameter for the beacon

position (S36), and transmits the beacon to the first device by applying the changed

WVAN parameter (S37).

[97] Hereinafter, an example of a data format for transmitting the beacon position change

request message and its response message will be described with reference to FIG. 10



to FIG. 12.

[98] The beacon position change request message and its response message are kinds of

MAC commands and can be included in a MAC packet exchanged between the co

ordinator and the device. However, it is not limited that the beacon position change

request message and its response message according to the embodiment of the present

invention are included in the MAC packet. Namely, the beacon position change request

message and its response message may be transmitted as another type data format.

[99] FIG. 10 is a diagram illustrating an example of a MAC packet transmitted and

received from and to devices in a WVAN in accordance with one embodiment of the

present invention.

[100] Referring to FIG. 10, a WVAN MAC packet includes a MAC header 60 and a packet

body 6 1 having a plurality of sub-packets. Generally, the MAC packet can be used to

refer to data packet. A region between the MAC header 60 and the first sub-packet is

an HCS region that includes CRCs of 32bits. The packet body 6 1 can include a

minimum single sub-packet or maximum seven sub-packets, wherein the respective

sub-packets may have various sizes. The MAC command is included in the packet

body that includes sub-packets.

[101] One sub-packet can include n number of MAC commands, and its data format

includes an independent MAC command identification field 610 that can identify each

of the MAC commands.

[102] The MAC command identification field 610 can be segmented into a MAC command

ID field 6100 for identifying a command type, a length field 6101 for identifying a

length of MAC command, and a command data field 6102 for identifying command

data.

[103] The beacon position change request or the superframe duration change request

according to the embodiment of the present invention can be performed through the

MAC command ID field 6100 and the command data field 6102.

[104] Generally, when transmitting data to a receiving device through channel resources

allocated from the coordinator, a transmitting device uses a plurality of superframe

used in the WVAN. As described with reference to FIG. 5, each superframe includes a

beacon region where a beacon for identifying a beginning part of the superframe is

transmitted, a reserved region where channel resources are allocated by the coordinator

in accordance with a request of the device, and an unreserved region where data are

transmitted and received in accordance with a contention mode between the devices.

The coordinator periodically transmits the beacon for identifying the beginning of the

superframe to the devices, wherein data transmission and reception is not performed

between the devices in the period where the beacon is transmitted.

[105] In other words, if the receiving device is displaying video data transmitted from the



transmitting device and the coordinator transmits the beacon during the video data

display procedure, transmission and display of the video data are stopped for the time

corresponding to the period where the beacon is transmitted. Namely, buffering occurs

during the data display procedure in the receiving device, and as the same procedure is

repeated, the number of times of buffering and the time required for buffering are

increased.

[106] Accordingly, in the aforementioned embodiment, the receiving device can request

the beacon position change for WVAN timing control to minimize the number of times

of buffering and the time required for buffering according to the data display.

[107] FIG. 11 is a diagram illustrating an example of a data format that includes a MAC

command according to one embodiment of the present invention. Specifically, FIG. 11

illustrates an example of a data format transmitted from the device to the coordinator to

request the beacon position change.

[108] Referring to FIG. 11, the beacon position change request message transmitted as a

kind of MAC commands includes a command ID field 700 for identifying a command

type, a length field 701 for identifying a length of a message, and a beacon position

change field 702 indicating a offset from a original beacon position to the a requested

new beacon position. The beacon position change field 702 can include a beacon

position change level, and data indicating a detailed command message commanded

from the device to the coordinator, indicating whether the beacon transmission is

performed prior to the beacon position change or delayed.

[109] For example, an example of the beacon position change request message includes a

beacon position change offset value using random data allocated to the beacon position

change field 702. The beacon position change offset value represents a shift distance

based on a specific beacon or the position to which the original beacon is transmitted.

Since the superframe used by the device is basically time-divided based on the channel

resources, a microsecond unit is used.

[110] Also, the beacon position change offset value can represent whether the beacon

transmission position changed using random data allocated to the beacon position

change field 702 is prior to the original transmission position or delayed. For example,

if 2 bytes (16 bits) are allocated, it is possible to request whether the beacon position

changed through the fifteenth bit among the 16 bits is temporally prior to the original

beacon transmission position or delayed. If the fifteenth bit is 0, it is requested that the

beacon should be delayed temporally as compared with the original beacon

transmission position. If the fifteenth bit is 1, it is requested that the beacon should be

transmitted prior to the original beacon transmission position. At this time, the beacon

position information set for the bit value of 0 may become contrary to the beacon

position information set for the bit value of 1.



[111] For another example, if the transmission position starting from the nth beacon is to

be changed, the beacon position change field 702 can include data of the distance

between the n-lth beacon and the nth beacon.

[112] Also, the beacon position change field 702 can comprises more information in

dicating the expected transmission time that the beacon changed will be sent by the co

ordinator.

[113] In addition, more detailed and various request messages can be included in the

beacon position change field 702 in accordance with data allocated to the beacon

position change field 702.

[114] In this way, the coordinator which has received the beacon position change request

message from the device transmits a response message to the beacon position change

request message to the device.

[115] FIG. 12 is a diagram illustrating another example of a data format that includes a

MAC command according to one embodiment of the present invention.

[116] Specifically, FIG. 12 relates to an example of a response message transmitted from

the coordinator which has received the beacon position change request to the device in

response to the beacon position change request. Also, a response message to a length

change request message of a superframe duration which will be described later can

also be configured in the same manner as the data format of FIG. 12.

[117] Referring to FIG. 12, the response message format of the beacon position change can

include a MAC command ID field 800 for identifying a command type, a length field

801 for identifying a length of MAC command, and a field 802 for identifying

command contents.

[118] The field 802 for identifying command contents can include information indicating

whether the coordinator accepts the beacon position change request of the device and

indicating a reason code if the coordinator rejects the beacon position change request.

Table 1 illustrates an example of a response message according to the reason code

identified in the field 802.

[119] Table 1



[Table 1]

[Table ]

[120] Referring to Table 1, if the reason code has a value of 0, it indicates an acknowl

edgement response that the coordinator will change the beacon position in accordance

with the request of the device. If the reason code does not have a value of 0, it indicates

that the coordinator rejects the request of the device and also indicates the reject reason

in accordance with the value of the reason code.

[121] Whether the beacon position change can be performed in accordance with the request

of the device may depend on performance of the coordinator. If the value of the reason

code is 1, it indicates that the beacon position change in the corresponding coordinator

is not supported. Also, since the coordinator transmits the beacon to the one or more

devices belonging to the WVAN, it can synchronize a beacon transmission period for

higher priority data streams, wherein the data streams are being output from either a

device, which has transmitted the request message, or another device.

[122] If the value of the reason code is 2, it indicates that the coordinator rejects the request

message by synchronizing other higher priority data streams. For example, the co

ordinator can receive the request message from the one or more devices of the WVAN.

In this case, the coordinator determines higher priority data streams based on

resolution and decides to change the WVAN parameter in accordance with a request of

the device that displays the corresponding data streams, whereas the coordinator

transmits a response message to the other devices, wherein the response message

includes reason code 2.

[123] If the value of the reason code is 3, it indicates that the WVAN is being shut down.

Shutdown of the WVAN can be performed by the coordinator only. The coordinator

performs shutdown of the WVAN in accordance with the request of a MAC upper

layer. If the value of the reason code is 4, it indicates that the coordinator is performing



channel change. If the value of the reason code is 5, it indicates that handover from the

current coordinator to another coordinator is being performed. If the value of the

reason code is 6-254, a reserved region is not used. If the value of the reason code is

255, it indicates other failure reason of other beacon position change request.

[124] Each reason code listed in Table 1 above is an example of a response type that can be

expressed by the response message to the beacon position change request. The

response message type set to each reason code value can be varied, and can be im

plemented in more detailed and various manners in accordance with data allocated to

the reason code.

[125] If the coordinator transmits an response message (reason code 1) by deciding to

follow the beacon position change request of the device, the device broadcasts the

beacon as much as the number of times previously set, wherein the beacon includes

change information of the WVAN parameter of the beacon position.

[126] FIG. 13 is a diagram illustrating an example of a data packet that includes WVAN

configuration information in accordance with one embodiment of the present

invention. Specifically, FIG. 13 illustrates information of changed WVAN parameter.

[127] Referring to FIG. 13, an example of a data packet that includes a WVAN parameter

change information element includes an IE index field 900 for a use of IE indicating

data for providing WVAN parameter change information, a length field 901 indicating

a length of a data format, a change type field 902 indicating a type of a parameter to be

changed, a change beacon number field 903 indicating a first beacon number to which

the changed WVAN parameter is applied, and a WVAN parameter field 904 indicating

a WVAN parameter.

[128] The change type field 902 can represent a desired one to be changed among the

WVAN parameters using various values. For example, if 1 octet (8 bits) is allocated to

the parameter type identification field 502, the WVAN parameters can be represented

as illustrated in Table 2.

[129] Table 2

[Table 2]

[Table ]



[130] As illustrated in Table 2, the changed WVAN parameter can be indicated in ac

cordance with a data value corresponding to the parameter type identification field

902. Its details can be represented in the WVAN parameter field 904.

[131] If the value of the change type field 902 is 0x00, it indicates change of a WVNID

parameter. The WVNID parameter can be changed if the coordinator searches another

WVAN having the same WVNID on different channels. If the WVNID parameter is

changed, it indicates information indicating new WVNID through at least one bit of the

WVAN parameter field 904.

[132] If the value of the change type field 902 is 0x01, it indicates change of a beacon

position parameter. The beacon position parameter can be changed if the coordinator

desires to shift a relative position of the beacon on the time axis. At this time, in

formation of new beacon position is included in the WVAN parameter field 904. For

example, the WVAN parameter field 904 can include changed beacon transmission

position information depending on commands commanded from the device to the co

ordinator as described in FIG. 11, wherein the commands include a beacon position

change level and information as to whether beacon transmission is prior to change or

delayed.

[133] If the value of the change type field 902 is 0x02, it indicates change of a superframe

duration parameter. The superframe duration parameter can be changed depending on

the number of devices belonging to the WVAN and traffic load. If the superframe

duration parameter is changed, detailed information of the changed superframe

duration length is included in the WVAN parameter field 904.

[134] If the value of the change type field 902 is 0x03, it indicates change of a channel

index parameter. The channel index parameter can be changed if at least one of the

HAP channel and the LRP channel which are being used is intended to be changed to

other channel due to serious interference occurring between a random device or co

ordinator and other WVAN. For channel change, the coordinator requests the devices

belonging to the same WVAN as that to which the coordinator belongs to perform

channel estimation and channel search and performs channel change based on the

request. During channel change, the WVAN parameter field 904 is used to indicate the

changed HRP and LRP channel index information.

[135] The beacon number field 903 indicates a beacon number for identifying a beginning

part of a superframe to which the changed WVAN parameter is applied. Namely, since

each superframe is identified by the beacon transmitted from the coordinator, the

devices use a wireless network to which the WVAN parameter is applied, in ac

cordance with transmission of the nth beacon represented in the beacon number field

903.

[136] Hereinafter, examples of a change request of a beacon position parameter of WVAN



parameters in accordance with the embodiment of the present invention will be

described with reference to FIG. 14 to FIG. 16.

[137] For example, if the receiving device belonging to the WVAN is displaying video data

among data received from the transmitting device, the method illustrated in FIG. 14

can be used.

[138] FIG. 14 is a diagram illustrating an example of a video data display procedure

according to one embodiment of the present invention. In FIG. 14, an example of a

method of playing uncompressed video streams includes a method of scanning video

data onto a display screen using an electron beam.

[139] Referring to (a) of FIG. 14, video data are sequentially scanned from a right upper

part of the display screen to a left bottom part of the display screen. If the video data

are scanned to reach the lowest part, scanning returns to the uppermost part. As this

electron beam scanning on the display screen is vertically repeated, a video screen is

played. At this time, the scanning interval of the video data from the uppermost part to

the lowest part of the screen will be referred to as an active video area. The time

interval required to return to the uppermost part after scanning of the video data to the

lowest part of the display screen will be referred to as a blanking interval or a vertical

blanking interval.

[140] In (b) of FIG. 14, for convenience of description, a video data display procedure (a)

performed vertically is arranged on a horizontal plane, and a video data display interval

where the video data are output on a display is obtained by repetition of the active

video area and the blanking interval.

[141] Accordingly, the interval where the video data are output on the display may be

affected by WVAN timing.

[142] Hereinafter, in FIG. 15 and FIG. 16, it is assumed that a superframe duration length

is consistent with a length of the video data display interval before the device requests

the coordinator to perform change of the beacon position.

[143] FIG. 15 is a diagram illustrating an example of a video data display procedure in a

WVAN device according to one embodiment of the present invention.

[144] Referring to FIG. 15, a video data display interval for outputting video data among

data received from the transmitting device to the receiving device is obtained by

repetition of the active video area and the blanking interval. At this time, if the co

ordinator transmits the beacon in the active video area, the transmitting device cannot

transmit data to the receiving device for the time corresponding to a receiving duration

of the beacon, whereby data transmission is stopped. Accordingly, the time required

for buffering occurring during the video data display procedure and the number of

times of buffering increase in the receiving device.

[145] Generally, the active video area and the blanking interval together constitute one



video data display interval. In this case, the video data display interval is defined to

have a given period. Also, since a beacon transmission period is controlled by the co

ordinator, the beacon transmission period is maintained regularly. Accordingly, if a

buffer transmission interval is included in the active video area, the same procedure is

repeated, and buffer size increases in accordance with the lapse of time.

[146] In this respect, in order to minimize the buffer size occurring during the video data

output procedure, the receiving device can designate the change position of the beacon

and request the coordinator to transmit the beacon for the blanking interval. Since the

video screen is not display for the blanking interval even though the video data are

transmitted for the blanking interval, the video data are used to transmit time code,

closed caption, text multiplex broadcasting or other digital data.

[147] If the coordinator transmits the beacon by changing the beacon position on the time

axis in accordance with the request of the device, the beacon can be synchronized with

the blanking interval as illustrated in FIG. 16.

[148] FIG. 16 is a diagram illustrating another example of a video data display procedure

in a WVAN device according to one embodiment of the present invention.

[149] Referring to FIG. 16, if the coordinator changes the beacon position by syn

chronizing the beacon transmission interval with the blanking interval in accordance

with the request of the receiving device, the beacon transmission interval is syn

chronized with the blanking interval. Under the assumption that there is no other data

loss or transmission break reason, the receiving device can continuously receive data

from the transmitting device for the active video area through synchronization of the

beacon and the blanking interval. Accordingly, it is possible to gradually reduce buffer

size in accordance with the lapse of time while reducing the number of times of

buffering occurring in the active video area.

[150] As described above, synchronization of the beacon transmission interval and the

blanking interval through the beacon position control according to the embodiment of

the present invention can be used when the superframe duration length is identical with

the length of the video data display interval including the active video area and the

blanking interval. If the superframe duration length is not identical with the length of

the video data display interval, the beacon transmission interval may not be syn

chronized with the blanking interval again during a video data display operation which

will be performed later.

[151] Accordingly, for WVAN timing control, the device according to the embodiment of

the present invention can request the coordinator to change a WVAN parameter of the

superframe duration length.

[152] FIG. 17 is a flow chart illustrating another example of a procedure of exchanging

messages for WVAN parameter change in accordance with one embodiment of the



present invention. In FIG. 17, for WVAN timing control, the device requests the co

ordinator to change the WVAN parameter of the superframe duration.

[153] Referring to FIG. 17, as the WVAN starts, the coordinator periodically transmits the

beacon one or more devices belonging to the WVAN (S40). The first device of the one

or more devices transmits a superframe duration change request message to the co

ordinator in accordance with its status (S41). The coordinator determines whether to

reduce or extend the superframe duration in accordance with the request of the first

device (S42). And, the coordinator transmits a superframe duration change response

message to the first device, wherein the superframe duration change response message

includes the result determined for the superframe duration (S43).

[154] If the coordinator decides to change a superframe duration range in accordance with

the request of the first device, it transmits information of the changed WVAN

parameter to the first device and other devices through the beacon as much as the

number of times previously set (S44 and S45). The WVAN parameter change in

formation can be transmitted through the data format illustrated in FIG. 3. Namely, the

superframe duration change information requested from the device is included in the

change type field 902 indicating a type of the changed WVAN parameter and the field

904 indicating the WVAN parameter.

[155] Afterwards, the coordinator performs change of the WVAN parameter for the su

perframe duration (S46), and transmits the beacon to the first device by applying the

changed WVAN parameter (S47).

[156] The superframe duration change request message and its response message are also

kinds of MAC commands, and can be included in the MAC packet exchanged between

the coordinator and the device.

[157] FIG. 18 is a diagram illustrating other example of a MAC command format

according to one embodiment of the present invention. Specifically, FIG. 18 illustrates

an example of a MAC command transmitted from the device to the coordinator to

request change of the superframe duration length.

[158] Referring to FIG. 18, the superframe duration change request message transmitted in

a type of a MAC command includes a command ID field 1000 for identifying a

command type as described in FIG. 10, a length field 1001 for identifying a length of a

message, and a superframe duration change field 1002 indicating superframe duration

change request. For example, the superframe duration change field 1002 can include

data specifying a new superframe length to be requested by the device. Basically, the

superframe is an interval that includes CTBs of channel resources allocated from the

coordinator to the coordinator and is based on the time axis. Accordingly, the device

can request the coordinator of superframe duration of a new length within 0 to 65535

microsends. For another example, the superframe duration change field 1002 can



include request information of an increase or decrease level based on the original su-

perframe duration length.

[159] As described above, the superframe duration change request can include change of

the superframe duration length for synchronization of the beacon transmission interval

and the blanking interval. Also, a random device belonging to the WVAN can transmit

a superframe duration length change request message to the coordinator in accordance

with traffic load.

[160] An example of a response message transmitted from the coordinator in response to

the superframe duration length change request message is identical with the data

format described with reference to FIG. 12. Namely, the data format that includes the

response message includes a command ID field 800 indicating a command type, a

length field 801 indicating a length of a MAC command, and a field 802 indicating

command contents. The field 802 can include information indicating whether the co

ordinator accepts the request of the device and a reason code of a reject reason if the

coordinator rejects the request. Since the response message depending on a value of the

reason code has been described with reference to Table 1, the same description will be

omitted for briefness of the description.

[161] Hereinafter, examples of the superframe duration length change request among the

WVAN parameters according to the embodiment of the present invention will be

described with reference to FIG. 19 and FIG. 20. In FIG. 10 and FIG. 20, before the

device requests the coordinator to change the superframe duration, it is assumed that

the beacon transmission interval is synchronized with the blanking interval.

[162] FIG. 19 is a diagram illustrating another example of a video data output procedure in

a WVAN device according to one embodiment of the present invention.

[163] Referring to FIG. 19, as an example of a method of displaying uncompressed video

data of data received from the transmitting device, if the receiving device scans video

data to the display screen using an electron beam, a video data display interval is

obtained by repetition of the active video area and the blanking interval.

[164] Even though the beacon transmission interval of the beacon is synchronized with the

blanking interval, if the superframe duration length is not synchronized with the length

of the video data display interval, the beacon transmission interval fails to be syn

chronized with the blanking interval in accordance with the lapse of time and is

included in the active video area. Since the transmitting device stops data transmission

for the beacon transmission interval, buffering occurs in the active video area. As this

procedure is repeated, buffer size increases gradually.

[165] Accordingly, in order to minimize the buffer size as the beacon transmission interval

is synchronized with the blanking interval, the device according to the embodiment of

the present invention can request the coordinator to change the superframe duration to



synchronize the superframe duration length with the length of the video data display

interval.

[166] FIG. 20 is a diagram illustrating further still another example of a video data display

procedure in a WVAN device according to one embodiment of the present invention.

Specifically, FIG. 20 illustrates an example that the receiving device transmits a

WVAN parameter change request message by designating the superframe duration

length to change the superframe duration length in accordance with the length of the

video data display interval and the coordinator changes the superframe duration length

in accordance with the WVAN parameter change request message.

[167] In a state that the beacon transmission interval of the coordinator is synchronized

with the blanking interval, if the superframe duration length is synchronized with the

length of the video data display interval, the beacon periodically transmitted from the

coordinator can be transmitted within the blanking interval. Accordingly, the device

according to the embodiment of the present invention can gradually reduce buffer size

in accordance with the lapse of time while reducing the number of times of buffering

occurring in the active video area.

[168] Unlike the aforementioned embodiment, for WVAN timing control, the device may

transmit a message for requesting change of the beacon position and the superframe

duration length to the coordinator.

[169] FIG. 2 1 is a diagram illustrating an example of a broadcasting signal processing

system that includes a WVAN device according to one embodiment of the present

invention.

[170] The WVAN device can play A/V data through processes which will be described

layer, wherein the A/V data are input from at least one of a broadcasting station, cable,

satellite, and other WVAN device through an antenna. If the WVAN device receives

data from other device, it could be a receiving device. If the WVAN device transmits

data to other device, it could be a transmitting device. Also, the WVAN device can

perform message exchange with the coordinator.

[171] Referring to FIG. 21, the broadcasting signal processing system that includes the

WVAN device according to the embodiment of the present invention includes a

receiving device 1100, a remote controller 1110, a local memory device 1120, and a

network device 1130 for performing wireless communication with a receiving device

1240.

[172] The transmitting device 1100 that transmits A/V data includes a receiving module

1101, a demodulation module 1102, a decoding module 1103, a display module 1104,

a control module 1105, a channel resource control module 1106, a graphic processor

1107, a transmitting module 1108, and a control signal communication module 1109.

In the example of FIG. 19, the transmitting device further includes a local memory



device 1120 directly connected with the transmitting module 1108 that includes input

and output ports. However, the local memory device may be a memory device

mounted in the transmitting device 1110.

[173] The transmitting module 1108 can communicate with the wire/wireless network

device 1130, and can be connected with at least one receiving device 1140 through the

network device 1130, wherein the at least one second device 1140 exists on the

wireless network. The control signal communication module 1109 receives a user

control signal in accordance with a user control device, for example, remote controller,

and outputs the received signal to the control module 1105.

[174] The receiving module 1101 could be a tuner that receives a broadcasting signal of a

specific frequency through at least one of ground wave, satellite, cable, and Internet

network. The receiving module 1101 may be provided respectively for each of

broadcasting sources, for example, ground wave broadcasting, cable broadcasting,

satellite broadcasting, and personal broadcasting. Alternatively, the receiving module

1101 may be a unified tuner. Also, supposing that the receiving module 1101 is a tuner

for ground wave broadcasting, at least one digital tuner and at least one analog tuner

may be provided respectively, or a digital/analog tuner may be provided.

[175] Furthermore, the receiving module 1101 may receive internet protocol (IP) streams

transferred through wire and wireless communication. If the receiving module 1101

receives IP streams, the receiving module 1101 can process transmitting and receiving

packets in accordance with an IP protocol that establishes source and destination in

formation for received IP packets and packets transmitted from the receiver. The

receiving module 1101 can output video/audio/data streams included in the received IP

packets in accordance with the IP protocol, and can generate transport streams to be

transmitted to the network as IP packets in accordance with the IP protocol so as to

output them. The receiving module 1101 is an element that receives an externally input

video signal, and, for example, may receive IEEE 1394 type video/audio signals or

HDMI type streams from the outside.

[176] According to the embodiment of the present invention, if the transmitting device

transmits channel time extension information to the receiving device, it can receive a

response message to the channel time extension information from the receiving device

through the receiving module 1101.

[177] The demodulation module 1102 demodulates broadcasting signals among data input

through the receiving module 1101 or broadcasting signals transmitted from the

receiving device in an inverse order of a modulation mode. The demodulation module

1102 outputs broadcasting streams by demodulating the broadcasting signals. If the

receiving module 1101 receives stream type signals, for example, IP streams, the IP

streams are output to the decoding module 1103 after bypassing the demodulation



module 1102.

[178] The decoding module 1103 includes an audio decoder and a video decoder, and

decodes the broadcasting streams output from the demodulation module 1102 through

a decoding algorithm and outputs the decoded streams to the display module 1104. At

this time, a demultiplexer (not shown) that splits each stream in accordance with a cor

responding identifier may additionally be provided between the demodulation module

1102 and the decoding module 1103. The demultiplxer splits the broadcasting signals

into an audio element stream (ES) and a video element stream and outputs them to

each decoder of the decoding module 1103. Also, if a plurality of programs are mul

tiplexed in one channel, the demultiplexer selects only a broadcasting signal of a

program selected by a user and splits the selected broadcasting signal into a video

element stream and an audio element stream. If data streams or system information

streams are included in the demodulated broadcasting signals, they are split by the de

multiplexer and then transferred to a corresponding decoding block (not shown).

[179] The display module 1104 displays broadcasting contents received from the receiving

module 1101 and contents stored in the local memory device 1120. The display

module 1104 can display a menu indicating whether the memory device has been

mounted in the transmitting device and information related to the remaining capacity

of the memory device, in accordance with a control command of the control module

1105, and can be operated under the control of the user.

[180] The control module 1105 can control the operations of the aforementioned modules

(receiving module, demodulation module, decoding module, display module, graphic

processor, network control module, and interface module). Also, the control module

1105 displays a menu that receives a control command of the user, and drives an ap

plication that displays various kinds of information or menu of the broadcasting signal

processing system for the user.

[181] For example, the control module 1105 can read out the contents stored in the local

memory device 1120 if the local memory device 1120 is mounted in the transmitting

device. Also, the control module 1105 can control the operation of the local memory

device 1120 so that the broadcasting contents received from the receiving module 1101

are stored in the local memory device 1120 if the local memory device 1120 is

mounted in the transmitting device. Furthermore, the control module 1105 can output a

control signal for mounting the local memory device 1120 depending on whether the

local memory device 1120 has been mounted in the transmitting device.

[182] The control module 1105 checks remaining memory capacity of the local memory

device 1120, and allows information of the remaining memory capacity to be displayed

for the user on the display module 1104 through the graphic processor 1107. The

control module 1105 can shift the contents stored in the local memory device 1120 to



the remote memory device if the remaining memory capacity of the local memory

device 1120 is not sufficient. In this case, the control module 1105 can display a menu

indicating whether to shift the contents stored in the local memory device 1120 to

another local memory device (not shown) or the remote memory device through the

display module 1104. And, the control module 1105 can receive and process a user

control signal of the menu. Accordingly, the control module 1105 can allow the

contents stored in the local memory device 1120 and other directly or remotely

mounted memory device to be shifted between them and stored therein.

[183] The network control module 1106 may directly receive the broadcasting signals from

the receiving module 1101, or may receive the broadcasting signals demodulated by

the demodulation module 1102. In case of the former case, an encoding process may

be omitted. Also, the broadcasting signals received by the receiving module 1101 can

be input to the network control module 1106 after going through a processing

procedure for signal transmission in the control module 1105. For example, if a

message including the broadcasting signals is received from the transmitting device,

the received message is split into a broadcasting signal and MAC message by the

network control module 1106. The split broadcasting signal (or broadcasting stream) is

input to the decoding module 1103, decoded by a decoding algorithm, and output to

the display module 1104.

[184] The network control module 1106 includes a module operated to allow the

broadcasting signal receiver 1100 belonging to the WVAN to control a WVAN con

figuration parameter. Although the device not the coordinator cannot directly change

the WVAN parameter, the broadcasting signal receiver 1100 according to the em

bodiment of the present invention can transmit a MAC command requesting change of

the WVAN parameter to the coordinator 1140 in accordance with its operation status.

The network control module 1106 determines a desired parameter to be changed

among the WVAN parameters, generates a change request message, and transmits the

generated change request message to the coordinator through the network device 1130.

[185] For example, like the aforementioned embodiment, if video data received by the

broadcasting signal receiver 1100 are output from the display module 1104, the

network control module 1106 can generate a change request message of at least one of

a beacon position and a superframe duration length for WVAN timing control, thereby

minimizing a size of buffering occurring during an output procedure. Namely, the

network control module 1106 is a second controller that manages and controls the

device communication module illustrated in FIG. 7 to generate a WVAN parameter

change request message that is a kind of a MAC command. Also, the network control

module 1106 can determine a response message to the WVAN parameter change

request message received from the coordinator through the receiving module 1101.



[186] If the broadcasting signal receiver 1100 illustrated in FIG. 2 1 is a device that

performs a function of the coordinator in the WVAN, the network control module 1106

can directly mange and control the WVAN and control change of the WVAN

parameter.

[187] For example, if the broadcasting signal receiver 1100 is a coordinator according to

the embodiment of the present invention, it can receive the WVAN parameter change

request message from the WVAN device through the receiving module 1101, and the

received message is transferred to the network control module 1106. The network

control module 1106 determines whether to change a parameter of channel resources,

which will be allocated, in accordance with the WVAN parameter change directions

included in the request message, and generates a response message to the determined

result. Also, the generated response message can be controlled to be transmitted to the

device which has transmitted the WVAN parameter change request message through

the transmitting module 1108.

[188] Meanwhile, a control mode of the network control module 1106 can be performed by

the control module 1105. For convenience of description, although the control module

1105 and the network control module 1106 are provided separately in FIG. 21, these

control modules can be implemented by one system chip as illustrated in a dotted line.

[189] The graphic processor 1107 processes a graphic to be displayed so that a menu

screen is displayed in a video image displayed by the display module 1104, and

controls the graphic to be displayed in the display module 1104 together with the menu

screen.

[190] The transmitting module 1108 can be used to transmit the MAC command generated

by the network control module 1106 to the coordinator 1140 through the wire and

wireless network, or transmit data from the broadcasting signal receiver 1100 to

another device.

[191] Also, the transmitting module 1108 can include an interface module to perform bidi

rectional communication between the devices belonging to the WVAN. The interface

module can be interfaced with at least one second device 1140 through the wire and

wireless network. Examples of the interface module include Ethernet module,

Bluetooth module, short distance wireless Internet module, portable Internet module,

home PNA module, IEEE1394 module, PLC module, home RF module, and IrDA

module.

[192] The terms herein can be replaced with other terms. For example, "Device can be

replaced with user device (or machine), station, etc., and "Coordinator" can be replaced

with coordinating (control) device, coordinating (or control) station, piconet co

ordinator (PNC), etc. Also, the WVAN parameter configuring the WVAN can be used

to refer to the network configuration information.



[193] It will be apparent to those skilled in the art that the present invention can be

embodied in other specific forms without departing from the spirit and essential char

acteristics of the invention. Thus, the above embodiments are to be considered in all

respects as illustrative and not restrictive. The scope of the invention should be de

termined by reasonable interpretation of the appended claims and all change which

comes within the equivalent scope of the invention are included in the scope of the

invention.

Industrial Applicability
[194] The present invention can be applied to a wireless communication system and a

wireless HD system. The present invention provides embodiments of a method of ex

changing messages and transmitting and receiving device.



Claims
[Claim 1] A method of exchanging messages at a device in a wireless network,

the method comprising:

transmitting a change request message for requesting a change of a

beacon position among configuration parameters of the wireless

network to a coordinator; and

receiving a response message from the coordinator in response to the

request message.

[Claim 2] The method of claim 1, wherein the request message comprises a

command ID field comprising a unique number that identifies the

request message, a length field indicating a length of the request

message and a beacon position change field indicating a offset from a

original beacon position to a requested new beacon position.

[Claim 3] The method of claim 1, wherein the response message comprises a

command ID field comprising a unique number that identifies the

response message, a length field indicating a length of the response

message and a reason code field comprising a reason code.

[Claim 4] The method of claim 3, wherein if the reason code field comprises the

reason code of "SUCCESS", further comprising receiving a plurality of

beacons from the coordinator, each of the plurality of beacons

comprises a parameter change information element (IE) including a

changed beacon position.

[Claim 5] The method of claim 4, wherein the parameter change IE comprises a

IE index field comprising a unique number that identifies the parameter

change IE, a change type field indicating a type of the parameter to be

changed, a change beacon number field comprising a beacon number of

a superfame when the change of the parameter takes effect and a

network parameter field comprising information about a changed value

of the parameter.

[Claim 6] The method of claim 5, wherein the information about the changed

value of the parameter is an offset between expected beacon

transmission time and time when a beacon will be transmitted after the

change of the beacon position.

[Claim 7] The method of claim 5, wherein a last beacon among the plurality of

beacons is broadcasted by the coordinator right before a beacon corre

sponding to the beacon number is broadcasted.

[Claim 8] The method of claim 4, further comprising receiving a beacon to which



the changed beacon position is applied, from the coordinator.

[Claim 9] The method of claim 3, wherein if the change of the beacon position is

not possible, the reason code field comprises a reason for failure.

[Claim 10] The method of claim 9, wherein the reason for failure is any one of "U n

supported Feature", "Already synchronized with higher priority

stream", "Network shutdown in progress", "Channel change in

progress", "Coordinator handover in progress" and "Other failure".

[Claim 11] The method of claim 1, wherein each of the change request message

and the response message is included in a media access control (MAC)

packet.

[Claim 12] A device of a wireless network comprising:

a transmitting module;

a receiving module; and

a network control module generating a change request message for re

questing a change of a beacon position among configuration parameters

of the wireless network and transmitting the change request message to

a coordinator through the transmitting module,

wherein the receiving module receives a response message from the co

ordinator in response to the request message.

[Claim 13] The method of claim 12, wherein the response message comprises a

command ID field comprising a unique number that identifies the

response message, a length field indicating a length of the response

message and a reason code field comprising a reason code.

[Claim 14] The method of claim 13, wherein if the reason code field comprises the

reason code of "SUCCESS", the device receives a plurality of beacons

through the receiving module from the coordinator, each of the

plurality of beacons comprises a parameter change information element

(IE) including a changed beacon position.

[Claim 15] The method of claim 14, wherein the device receives a beacon to which

the changed beacon position is applied, through the receiving module

from the coordinator.
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