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[DESCRIPTION] 

[Title] 

        COMMUNICATION APPARATUS AND COMMUNICATION METHOD 

[Technical Field] 

[0001] 

        The technology disclosed in the present 

specification relates to a communication apparatus and a 

communication method that perform wireless communication 

by a multi-user method. 

[Background Art] 

[0002] 

        Under a situation in which a plurality of wireless 

terminals exist, efficient communication can be 

implemented by using multi-user communication in which 

communication is performed at the same time by 

multiplication by a plurality of terminals.  Especially, 

in order to perform multi-user communication in an uplink 

direction, it is necessary for the wireless terminals to 

cooperate with each other to perform transmission.  

Therefore, for example, a method is conceivable by which 

a base station controls transmission of the wireless 

terminals. 

[0003] 

        For example, in a wireless LAN representative by 

IEEE802.11 or the like, increase of the communication 
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speed can be implemented by introducing OFDMA (Orthogonal 

Frequency Division Multiple Access) and MU-MIMO (Multi 

User Multi-Input Multi-Output) (for example, refer to PTL 

1). 

[0004] 

        Further, in IEEE802.11ax, in a network 

configuration in which a plurality of wireless terminals 

perform communication operation under the control of the 

base station, a multi-user function assumed that the mode 

of each wireless terminal is switched to a multi-user 

mode in response to a trigger frame from the base station 

(for example, refer to PTL 2).  In the trigger frame, 

resource information, transmission permission terminal 

information, transmission permission traffic information, 

communication parameter information and so forth that are 

designated from the base station to a plurality of 

subordinate wireless terminals are described.  Then, the 

wireless terminals permitted to perform transmission by 

the trigger frame perform uplink transmission in 

accordance with the substance of the description of the 

frame. 

[0005] 

        Also, it is assumed that the base station issues a 

notification of information relating to a schedule of 

transmission of a trigger frame to its subordinate 
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wireless terminals, and each wireless terminal temporarily 

suspends operation for the base station within a period within 

which the trigger frame is not transmitted (transiting to a 

low-power consumption state, performing communication with 

some other connected base station, searching for some other 

base station to be connected). 

 

[Citation List] 

[Patent Literature] 

[0006] 

[PTL 1] 

        Japanese Patent No. 5437307 

[PTL 2] 

        Japanese Patent Laid-Open No. 2017-55399 

[PTL 3] 

        Japanese Patent Laid-Open No. 2014-207693 

 

[Summary] 

[Technical Problem] 

[0007] 

        Embodiments of the present disclosure provide a 

communication apparatus and a communication method that 

perform wireless communication by a multi-user method. 

 

[Solution to Problem] 

[0008] 
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According to a first aspect of the present disclosure, 

there is provided a communication apparatus, including: a 

communication section configured to transmit and receive a 

wireless signal; a control section configured to control 

operation as a base station; and the control section controls 

transmission of a frame that includes schedule information 

relating to scheduled communication of the communication 

apparatus and is received by a different wireless terminal or 

controls reception of schedule information relating to 

scheduled information of a different base station, and wherein 

the schedule information includes information relating to a 

transmission schedule of a frame for inducing multi-user 

communication of an uplink, and the frame for inducing the 

multi-user communication of the uplink is transmitted in 

accordance with a collision avoidance mechanism whereby a 

random waiting time is selected, and the frame for inducing 

the multi-user communication of the uplink is transmitted 

after the expiry of the random waiting time. 

[0009] 

Further, the schedule information includes information 

relating to a transmission schedule of a frame for inducing 

multi-user communication of an uplink, and particularly 

includes information relating to a resource or a transmission 

method to be used for transmission of a frame for inducing 

multi-user communication of an uplink. 

[0010] 

        The communication apparatus that operates as a base 
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station controls scheduled communication of the own station 

based on the received schedule information of the different 

base station.  In particular, the communication apparatus 

determines a transmission schedule of a frame for inducing 

multi-user communication of an uplink, and a resource, 

information of a transmission permission terminal, a 

transmission permission traffic and a communication parameter 

to be used in the multi-user communication of an uplink. 

[0011] 

        Further, the communication apparatus that operates as a 

base station can receive the schedule information of a 

different base station from at least one of a wireless 

terminal connected to the own station, the different base 

station or a wireless terminal connected to the different base 

station.  Further, the communication apparatus transmits the 

frame that is included in a destination address that is 

received by a wireless terminal connected to the own station, 

the different base station and a wireless terminal connected 

to the different base station.  The communication apparatus may 

transmit the frame that includes schedule information of the 

own station simultaneously with a beacon frame or as part of 

the beacon frame. 

[0012] 

        Further, the communication apparatus performs, with a 

wireless terminal connected to the own station, the different 

base station or a wireless terminal not connected to the own 

station, a sequence for confirming whether or not the wireless 
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terminal connected to the own station, the different base 

station or the wireless terminal not connected to the own 

station is ready for transmission and reception of the frame 

including schedule information. 

[0013] 

According to a second aspect of the present disclosure, 

there is provided a communication method in a communication 

apparatus that operates as a base station, the communication 

method including: transmitting a frame that includes schedule 

information relating to scheduled information of the 

communication apparatus and is received by a different 

wireless terminal; receiving schedule information relating to 

scheduled communication of a different base station wherein 

the schedule information includes information relating to a 

transmission schedule of a frame for inducing multi-user 

communication of an uplink; selecting a random waiting time; 

and transmitting the frame for inducing the multi-user 

communication of the uplink in accordance with a collision 

avoidance mechanism after the expiry of the random waiting 

time. 

[0014] 

        According to a third aspect of the present disclosure, 

there is provided a communication apparatus, including: a 

communication section configured to transmit and receive a 

wireless signal; and a control section configured to control 

operation as a wireless terminal subordinate of a first base 

station; wherein the control section controls reception of a 
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frame including schedule information relating to scheduled 

communication from a second base station to which the 

communication apparatus is not connected and transmission of 

the schedule information of the second base station to the 

first base station, wherein the schedule information includes 

information relating to a transmission schedule of a frame for 

inducing multi-user communication of an uplink, and the frame 

for inducing the multi-user communication of the uplink is 

transmitted in accordance with a collision avoidance mechanism 

whereby a random waiting time is selected, and the frame for 

inducing the multi-user communication of the uplink is 

transmitted after the expiry of the random waiting time. 

[0015] 

        The communication apparatus that operates as a wireless 

terminal subordinate of a base station transmits the schedule 

information of the second base station using a frame that has 

a configuration and contents partly or fully same as those of 

a different wireless terminal connected to the first base 

station. 

[0016] 

        According to a fourth aspect of the present disclosure, 

there is provided a communication method in a communication 

apparatus that operates as a first base station, the 

communication method including: receiving a frame that 

includes schedule information relating to scheduled 

communication from a second base station to which the 

communication apparatus is not connected; transmitting the 
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schedule information of the second base station to the first 

base station, wherein the schedule information includes 

information relating to a transmission schedule of a frame for 

inducing multi-user communication of an uplink; selecting a 

random waiting time; and transmitting the frame for inducing 

the multi-user communication of the uplink in accordance with 

a collision avoidance mechanism after the expiry of the random 

waiting time. 

 

[Advantageous Effect of Invention] 

[0017] 

        Embodiments of the present disclosure provide a 

communication apparatus and a communication method by which 

wireless communication is performed by a multi-user method. 

[0018] 

        It is to be noted that the effects described in the 

present specification are exemplary to the last and the 

effects of the present disclosure are not limited to them.  

Further, the present disclosure sometimes demonstrates an 

additional effect in addition to the effect described above. 

[0019] 

        Further different aspects, features and advantages of 

the technology disclosed in the present specification will 

become clear from more detailed description based on the 

embodiment hereinafter described and the accompanying drawings. 
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[Brief Description of Drawings] 

[0020] 

[FIG. 1] 

        FIG. 1 is a view depicting an example of a 

configuration of a wireless communication system 100. 

[FIG. 2] 

        FIG. 2 is a view depicting an example of a 

configuration of a communication apparatus 200. 

[FIG. 3] 

        FIG. 3 is a view depicting an example of a 

communication sequence (working example 1) supposed in 

the wireless network configuration depicted in FIG. 1. 

[FIG. 4] 

        FIG. 4 is a flow chart (working example 1) 

depicting a processing procedure for allowing a base 

station to perform communication operation. 

[FIG. 5] 

        FIG. 5 is a view depicting a modification of the 

communication sequence depicted n FIG. 3. 

[FIG. 6] 

        FIG. 6 is a view depicting an example of a 

communication sequence (working example 2) supposed in 

the wireless network configuration depicted in FIG. 1. 

[FIG. 7] 

        FIG. 7 is a flow chart (working example 2) 
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depicting a processing procedure for allowing a base 

station to perform communication operation. 

[FIG. 8] 

        FIG. 8 is a flow chart (working example 2) 

depicting a processing procedure for allowing a wireless 

terminal to perform communication operation. 

[FIG. 9] 

        FIG. 9 is a view depicting an example of a 

configuration of a frame. 

[FIG. 10] 

        FIG. 10 is a view depicting an example of a 

configuration of a trigger frame. 

[FIG. 11] 

        FIG. 11 is a view exemplifying a network topology 

assumed in the working example 1. 

[FIG. 12] 

        FIG. 12 is a view exemplifying a network topology 

assumed in the working example 2. 

[Description of Embodiment] 

[0021] 

        In the following, an embodiment of the technology 

disclosed in the present specification is described in 

detail with reference to the drawings. 

[0022] 

        In an infrastructure mode of a wireless LAN 
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represented by IEEE802.11 or the like, a BSS (Basic 

Service Set) is configured from a base station and a 

wireless terminal subordinate of the base station, and an 

ESS (Extended Service Set) is configured from a plurality 

of BSSs. 

[0023] 

        In an autonomous distributed wireless communication 

system, BSSs each configured from a base station and a 

wireless terminal connected to the base station operate 

independently of each other.  Therefore, even if each BSS 

determines a schedule of multi-user communication of an 

uplink on the basis of information in the own BSS, there 

is the possibility that efficient communication may not 

be able to implement due to interference from a different 

BSS. 

[0024] 

        For example, in a case where a base station detects 

by its collision avoidance mechanism that a different 

frame is transmitted thereto, it does not transmit a 

trigger frame.  Therefore, in a case where the base 

station has a positional relationship that a signal of a 

different BSS is detected thereby, there is the 

possibility that the base station cannot transmit a 

trigger frame on schedule.  Further, if a subordinate 

wireless terminal temporarily suspends its operation 
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within a period during which a trigger frame is not 

transmitted thereto from the base station, then even if 

the base station transmits a trigger frame after the 

collision avoidance, there is the possibility that the 

trigger frame may not be received correctly by the 

wireless terminal. 

[0025] 

        For example, in order to avoid frame collision 

between BSSs, a method of sharing information relating to 

transmission time, a frequency, a space and transmission 

power of a frame such that the base stations operate 

together has been proposed (for example, refer to PTL 3).  

However, an additional communication process for sharing 

information described above gives rise to a problem that 

an overhead occurs.  Further, the collision avoidance 

method by the information sharing described above 

presupposes that communication between base stations is 

possible, and in other words, it is difficult to 

implement the collision avoidance method in an 

environment in which communication is not possible 

between base stations and it is considered that the 

effect of the collision avoidance method is restrictive. 

[0026] 

        Therefore, in the present specification, a 

technology for effectively sharing information relating 
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to multi-user communication of an uplink between BSSs is 

proposed below. 

[0027] 

        A base station transmits a frame, which includes 

information relating to a schedule of the base station 

itself for transmitting a trigger frame and information 

relating to multi-user communication of an uplink 

(induced by the trigger frame), by a method by which also 

a different base station or a wireless terminal connected 

to a different base station can receive the frame 

simultaneously together with a subordinate wireless 

terminal of the base station.  Since this makes it 

possible for the base station to notify also the 

different base station of information relating to a 

transmission schedule of a trigger frame together with a 

subordinate wireless terminal of the base station, 

consumption of a communication resource by additional 

frame transmission can be suppressed. 

[0028] 

        Further, when the wireless terminal receives a 

frame including information relating to a transmission 

schedule of a trigger frame from a different base station 

that is not a connection destination of the wireless 

terminal itself, the wireless terminal may relay the 

substance of the frame to the base station of the 
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connection destination of the wireless terminal itself as 

occasion demands.  This makes it possible for the base 

stations to share, even in such an environment that 

communication between the base stations cannot be 

performed, information relating to a transmission 

schedule of a trigger frame therebetween. 

[0029] 

        Then, if the base station receives information 

relating to a transmission schedule of a trigger frame of 

a different base station, then if it determines a 

schedule of a trigger frame of the base station itself 

such that collision of frames or transmission of a 

trigger frame outside a schedule is prevented, then 

multi-user communication of an uplink can be carried out 

efficiently. 

[0030] 

        It is to be noted that, from a point of view that 

multi-user communication of an uplink is carried out in 

accordance with a schedule designated by a trigger frame, 

it can be regarded as an example of “scheduled 

communication” that a plurality of wireless terminals 

subordinate of a base station perform multi-user 

communication of an uplink by induction by a trigger 

frame transmitted from the base station. 

[0031] 
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        Further, the “information relating to scheduled 

communication” includes a transmission schedule of a 

trigger frame that induces “scheduled information” 

(namely, multi-user communication of an uplink).  The 

“information relating to scheduled information” can 

further include information relating to a resource, a 

transmission method of a trigger frame and so forth to be 

used in transmission of a trigger frame and information 

relating to multi-user communication induced by the 

trigger frame.  The “information relating to multi-user 

communication” here includes information, for example, 

relating to a resource, a transmission permission 

terminal, a transmission permission traffic and a 

communication parameter to be used by multi-user 

communication.  In the following description, the 

“information related to scheduled information” is 

referred to also as “schedule information.” 

[0032] 

        Further, the present specification additionally 

proposes also a technology for sharing information by 

which a MAC (Media Access Control) address and an AID 

(Association Identifier) relating to a subordinate 

wireless terminal are associated with each other in 

advance between base stations. 

[0033] 
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        Here, the MAC address is a unique identifier among 

all terminals, and the AID is a unique identifier for 

each BSS.  Usually, the MAC address has an information 

amount of 48 bits, and the AID has an information amount 

of 11 bits indicated by a number within 1 to 2007.  In the 

trigger frame, transmission permission terminal 

information is indicated using an AID (hereinafter 

described). 

[0034] 

        By sharing mapping information, which associates 

MAC addresses and AIDs of wireless terminals subordinate 

of base stations with each other, between the base 

stations, information of transmission permission 

terminals included in schedule information can be 

indicated by the AIDs.  This is because each base station 

can acquire, on the basis of the mapping information, a 

MAC address associated with the AID of a wireless 

terminal that is not connected to the own station and can 

decide which wireless terminal is to perform multi-user 

communication of an uplink.  By indicating transmission 

permission terminal information using the AID in the 

schedule information, the data amount can be reduced from 

that in a case where the MAC address is used. 

[0035] 

        FIG. 1 depicts an example of a configuration of a 



 17  

wireless communication system 100 to which it is supposed 

to apply the technology disclosed in the present 

specification.  The wireless communication system 100 

depicted includes a BSS 1 configured from a base station 

(Access Point) AP1 and a BSS 2 configured from a base 

station AP2.  To AP1, subordinate wireless terminals 

(Stations) STA1a and STA1b  are connected.  Meanwhile, to 

AP2, subordinate wireless terminals STA2a and STA2b are 

connected. 

[0036] 

        In the following, two working examples are 

described with reference to FIG. 1.  However, in the 

working example 1, it is assumed that AP1 and AP2 are 

positioned such that a signal can be received from each 

other.  Meanwhile, in the working example 2, it is assumed 

that AP1 and AP2 are positioned such that a signal cannot 

be received from each other and besides STA1a is 

positioned such that it can receive a signal of AP2 while 

STA2b is positioned such that it can receive a signal of 

AP1. 

[0037] 

        FIG. 2 depicts an example of a functional 

configuration of a communication apparatus 200 that 

performs, in the working examples, communication 

operation as a base station or a wireless terminal in 
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such a wireless communication system 100 as depicted in 

FIG. 1 (in other words, includes a plurality of BSSs 

neighboring with each other).  It should be recognized 

that a basic configuration is similar not only in the 

base stations but also in the wireless terminals. 

[0038] 

        The communication apparatus 200 is configured from 

a data processing section 201, a control section 202, a 

communication section 203 and a power supply section 204.  

Further, the communication section 201 includes modem 

section 211, a space signal processing section 212, a 

channel estimation section 213, a wireless interface (IF) 

section 214, an amplification section 215 and an antenna 

216.  However, the wireless interface section 214, 

amplification section 215 and antenna 216 may form one 

set and configure one transmission/reception branch and 

the communication section 201 may be configured from two 

or more such transmission/reception branches.  Further, 

the amplification section 215 has a function that is 

sometimes included in the wireless interface section 214.  

Further, the antenna 216 is sometimes provided in the 

communication section 203 (or in the communication 

apparatus 200) or is sometimes attached to the outside 

the communication apparatus 200. 

[0039] 
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        The data processing section 201 generates, upon 

transmission when data is inputted from a protocol upper 

layer (not depicted), a packet for wireless transmission 

from the data, executes such processes as addition of a 

header for MAC control and addition of an error detection 

code and provides data after the processes to the modem 

section 211.  On the other hand, upon reception when an 

input from the modem section 211 is received, the data 

processing section 201 carries out analysis of the MAC 

header, detection of a packet error, a re-order process 

and so forth and provides data after the processes to a 

protocol upper layer of the data processing section 201 

itself. 

[0040] 

        The control section 202 performs delivery of 

information between the components in the communication 

apparatus 200.  Further, the control section 202 performs 

parameter setting in the modem section 211 and the space 

signal processing section 212 and scheduling of a packet 

in the data processing section 201.  Furthermore, the 

control section 202 performs parameter setting and 

transmission power control of the wireless interface 

section 214 and the amplification section 215. 

[0041] 

        Further, the control section 202 in a case where 
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the communication apparatus 200 operates as a base 

station controls the components so as to transmit a 

trigger frame in order to control operation of multi-user 

communication of an upper link of the subordinate 

wireless terminals.  On the other hand, the control 

section 202 in a case where the communication apparatus 

200 operates as a wireless terminal controls the 

components so as to carry out multi-user communication of 

an upper link together with a different wireless terminal 

in the same BSS in accordance with information described 

in the received trigger frame. 

[0042] 

        Especially, in the present embodiment, the control 

section 202 controls the components such that it can 

effectively share information relating to multi-user 

communication of an uplink with the different base 

station. 

[0043] 

        In particular, the control section 202 in a case 

where the communication apparatus 200 operates as a base 

station determines schedule information relating to 

multi-user communication of an uplink to be carried out 

in the BSS of the communication apparatus 200 itself and 

controls the components such that a frame in which the 

schedule information is placed is transmitted by a method 
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by which the frame can be received simultaneously by the 

subordinate wireless terminals and also by the wireless 

terminals of the different BSS simultaneously.  For 

example, into a frame into which schedule information is 

placed, a designation address is placed which can be 

received by the wireless terminals subordinate of the own 

station, the different base station and the wireless 

terminals subordinate of the different base station.  The 

frame in which the schedule information is descried may 

be transmitted as an independent frame or may be 

transmitted simultaneously with a beacon frame or as part 

of the beacon frame. 

[0044] 

        On the other hand, the control section 202 in a 

case where the communication apparatus 200 operates as a 

base station controls the components so as to receive 

schedule information from the different base station.  For 

example, the communication apparatus 200 that operates as 

a base station receives, after it transmits schedule 

information of the communication apparatus 200 itself to 

its subordinate wireless terminals, schedule information 

from the different base station (by which the schedule 

information is received).  As an alternative, the 

communication apparatus 200 that operates as a base 

station first issues a request for transmission (relay) 
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of schedule information of the different base station to 

the subordinate wireless terminals of the communication 

apparatus 200 and then receives schedule information of 

the different base station from the subordinate wireless 

terminals of the communication apparatus 200. 

[0045] 

        Then, the control section 202 determines schedule 

information of the communication apparatus 200 itself 

(namely, a schedule for transmitting a trigger frame from 

the communication apparatus 200 itself, and a resource, a 

transmission permission terminal, a transmission 

permission traffic, other communication parameters and so 

forth to be used in multi-user communication of an 

uplink) taking also the schedule information of the 

different base station (namely, a schedule in accordance 

with which multi-user communication of an uplink is 

carried out by the wireless terminals connected to the 

different base station). 

[0046] 

        On the other hand, the control section 202 in a 

case where the communication apparatus 200 operates as a 

wireless terminal waits for reception of a trigger frame 

from the base station of the connection designation of 

the communication apparatus 200 itself or transits to a 

Power Save Mode in response to a transmission timing of a 
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trigger frame on the basis of the schedule information 

received from the base station of the connection 

destination of the communication apparatus 200 itself.  

Further, the control section 202 in a case where the 

communication apparatus 200 operates as a wireless 

terminal performs a reception process of a frame 

including schedule information from the different base 

station that is not the connection terminal of the 

communication apparatus 200 itself and controls the 

components so as to relay the substance of the frame to 

the base station of the connection destination as 

occasion demands (for example, when a request is received 

from the base station of the connection destination). 

[0047] 

        Further, in the present embodiment, the control 

section 202 in a case where the communication apparatus 

200 operates as a base station controls the components so 

as to share mapping information that associates MAC 

addresses and AIDs relating to the subordinate wireless 

terminals with each other with the different base station.  

For example, the control section 202 controls the 

components such that a frame including mapping 

information can be exchanged between the base stations.  

By sharing information that associates the MAC addresses 

and the AIDs of the subordinate wireless terminals of the 
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base stations between the base stations, information of 

transmission permission terminals to be included in 

schedule information can be indicated by their AIDs, and 

as a result, the data amount of the schedule information 

amount can be reduced (described hereinabove). 

[0048] 

        The modem section 211 performs, upon transmission, 

encode, interleave and modulation processes on the basis 

of coding and modulation methods set by the control 

section 202 for input data from the data processing 

section 201 to generate a data symbol stream and provides 

the data symbol stream to the space signal processing 

section 212.  On the other hand, upon reception, the modem 

section 211 performs processes reverse to those upon 

transmission, namely, demodulation, deinterleave and 

decode processes, for an input from the space signal 

processing section 212 on the basis of the coding and 

modulation methods set by the control section 201 and 

provides data to the data processing section 201 and the 

control section 202. 

[0049] 

        The space signal processing section 212 performs, 

upon transmission, signal processing provided for space 

separation for an input from the modem section 211 as 

occasion demands and provides resulting one or more 
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transmission symbol streams to the respective wireless 

interface sections 214.  On the other hand, upon reception, 

the space signal processing section 212 performs signal 

processing for reception symbol streams inputted 

respectively from the wireless interface sections 214, 

performs space separation of the streams as occasion 

demands and provides results of the space separation to 

the modem section 211. 

[0050] 

        The channel estimation section 213 calculates 

complex channel gain information of the propagation path 

from the preamble part and the training signal part of 

the input signals from the wireless interface sections 

214.  Then, the calculated complex channel gain 

information is utilized for a demodulation process by the 

modem section 211 and a space process by the space signal 

processing section 212 through the control section 202. 

[0051] 

        The wireless interface section 214 converts, upon 

transmission, an input from the space signal processing 

section 212 into an analog signal, carries out filtering 

and up conversion to a carrier frequency and sends out a 

result of the up conversion to the antenna 216 or the 

amplification section 215.  On the other hand, upon 

reception, the wireless interface section 214 carries out 
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processes reverse to those upon transmission such as down 

conversion and conversion into a digital signal for an 

input from the antenna 216 or the amplification section 

215 (reception signal of the carrier frequency) and 

provides resulting data to the space signal processing 

section 212 and the channel estimation section 213. 

[0052] 

        The amplification section 215 amplifies, upon 

transmission, an analog signal inputted from the wireless 

interface section 214 to predetermined power and sends 

out the amplified analog signal to the antenna 216.  On 

the other hand, upon reception, the amplification section 

215 performs low noise amplification of a reception 

signal inputted from the antenna 216 to predetermined 

power and then outputs the resulting signal to the 

wireless interface section 214.  At least one of the 

function upon transmission or the function upon reception 

of the amplification section 215 is sometimes included in 

the wireless interface section 214. 

[0053] 

        The power supply section 204 is configured from a 

fixed power supply such as a battery power supply or a 

commercial power supply and supplies driving power to the 

components in the communication apparatus 200. 

[0054] 
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        It is to be noted that, although the communication 

apparatus 200 can further include a function module in 

addition to those depicted in FIG. 2, since this does not 

have a direct relation to the technology disclosed in the 

present specification, illustration and description of 

the same are omitted. 

[0055] 

        In the following, working examples (1) and (2) of 

the wireless communication system 100 to which the 

technology disclosed in the present specification is 

applied are described. 

[0056] 

         (1) In a situation in which base stations can 

receive a signal from each other, any base station 

transmits a frame, which includes schedule information 

relating to multi-user communication of an uplink (a 

transmission schedule of a trigger frame or the like), by 

a method by which wireless terminals subordinate of the 

base station and wireless terminals of a different BSS 

can receive the frame. 

         (2) In a situation in which base stations cannot 

receive a signal from each other, a frame including 

schedule information relating to multi-user communication 

of an uplink is relayed to a wireless terminal of a 

different BSS by a subordinate wireless terminal. 
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Working Example 1 

[0057] 

        In the working example 1, in a situation in which 

base stations can receive a signal from each other, a 

frame including schedule information relating to multi-

user communication of an uplink is transmitted by a 

method by which the frame can be received by a 

subordinate wireless terminal and a wireless terminal of 

a different BSS. 

[0058] 

        FIG. 11 exemplifies a network topology supposed in 

the working example 1.  AP2 exists in a signal coverage 

1102 of AP2 and also AP1 exists in the signal coverage 

1102 of AP2, and AP1 and AP2 can directly receive a 

transmission frame from each other.  It is to be noted 

that AP1 and AP2 exist also in a signal coverage 1103 of 

STA1a. 

[0059] 

        FIG. 3 depicts an example of a communication 

sequence supposed in the wireless network configuration 

depicted in FIG. 1.  It is to be noted that the axis of 

abscissa of FIG. 1 is a time axis, and a blank rectangle 

on each axis indicates a frame transmitted from the 

applicable communication apparatus at time corresponding 

to a position on the axis of abscissa and the point of an 
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arrow mark of a solid line extending in a vertical 

direction from a frame is a transmission destination 

(arriving destination) of the frame.  Further, a 

parallelogram on each axis indicates random waiting time 

(Backoff) by a collision avoidance mechanism of the 

applicable communication apparatus.  Further, a grey 

rectangle on each axis indicates that the applicable 

communication apparatus is in a state in which it 

temporarily suspends its function in a BSS to which it 

belongs for a period indicated by the rectangle (Power 

Save Mode). 

[0060] 

        Before the sequence of communication depicted in 

FIG. 3 is started, AP1 and AP2 may individually carry out, 

with subordinate wireless terminals STA1a and STA1b and 

subordinate wireless terminals STA2a and STA2b, 

respectively, a confirmation sequence for confirming 

whether or not each subordinate wireless terminal is 

ready for reception of a frame including information 

relating to scheduled communication.  Further, the 

confirmation sequence may be carried not between each of 

the APs and each subordinate STA but between AP1 and AP2. 

[0061] 

        AP1 determines to cause its own subordinate 

wireless terminals STA1a and STA1b to use multi-user 
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communication of an uplink for transmission and 

determines schedule information including information 

relating to a transmission schedule of a trigger frame 

for inducing such transmission.  AP1 may determine, as 

schedule information, in addition to a transmission 

schedule of a trigger frame, information relating to a 

transmission method of a transmission frame such as a 

transmission frequency, transmission power, a modulating 

encoding method or a permissible interference level to be 

used for transmission of the trigger frame.  Further, AP1 

may additionally determine information relating to multi-

user communication of an uplink to be induced by a 

trigger frame (a resource, transmission permission 

terminals, a transmission permission traffic, other 

communication parameters and so forth to be used in 

multi-user communication of an uplink) and include the 

information into the schedule information. 

[0062] 

        Then, AP1 transmits schedule information determined 

by itself in a frame that can be received not only by the 

subordinate wireless terminals STA1a and STA1b but also 

by the different base station AP2.  This transmission 

frame may include an address of the transmission source 

and destination addresses indicating that the 

transmission frame is destined not only for the 
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subordinate wireless terminals STA1a and STA1b but also 

for the different base station AP2. 

[0063] 

        AP1 may transmit a transmission frame including 

schedule information simultaneously with a beacon frame 

or may transmit the transmission frame as part of the 

beacon frame.  The beacon frame in the latter case may 

include a flag indicating that it includes schedule 

information. 

[0064] 

        As an alternative, a new frame “Schedule” intended 

for transmission of schedule information may be provided.  

In FIG. 3, for the convenience of description, schedule 

information is transmitted using the newly provided 

Schedule frame.  In this case, AP1 may form the Schedule 

frame itself so as to include a destination address 

capable of being received by the different base station 

AP2 together with the subordinate wireless terminals 

STA1a and STA1b such that the Schedule frame includes 

only a transmission source address as the address 

information. 

[0065] 

        In a case where the Schedule frame is newly 

provided, AP1 may transmit the Schedule frame at various 

timings.  AP1 may transmit the Schedule frame utilizing a 
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transmission interval allocated thereto in advance or may 

transmit the Schedule frame by random accessing.  In the 

latter case, AP1 first sets random waiting time (Backoff) 

by the collision avoidance mechanism and then transmits 

the Schedule frame (in FIG. 3, such Backoff is not 

depicted). 

[0066] 

        Also, AP1 may transmit a Schedule frame in response 

to reception of a request frame for requesting schedule 

information from the different base station AP2 (in FIG. 

3, such a request frame is not depicted). 

[0067] 

        As an alternative, AP1 may receive a Schedule frame 

from AP2 after it transmits a Schedule frame to the 

wireless terminals STA1a and STA1b connected to AP1 

itself.  Conversely speaking, AP2 also may transmit a 

Schedule frame from AP2 itself in response to reception 

of a Schedule frame from the different base station AP1. 

[0068] 

        Further, whichever one of the forms described above 

is used by AP1 to transmit schedule information, the 

schedule information may further include information 

relating to a transmission schedule or a transmission 

method of a trigger frame and information relating to 

multi-user communication of an uplink (a transmission 
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frequency, transmission power, a modulation encoding 

method, a permissible interference level, transmission 

permission terminal information, transmission permission 

traffic information, communication parameters and so 

forth in multi-user communication of an uplink). 

[0069] 

        On the other hand, if AP2 receives schedule 

information from the neighboring base station AP1, then 

it determines schedule information relating to multi-user 

communication of an uplink in the BSS 2 on the basis of 

the schedule information of AP1 and different information 

AP2 itself has.  The different information AP2 itself has 

may be, for example, an attribute, a buffer state, a 

communication resource state, a previous communication 

result and so forth of its subordinate wireless terminals 

STA2a and STA2b.  Further, the schedule information 

determined by AP2 may include a transmission schedule of 

a trigger frame for causing transmission by multi-user 

communication of an uplink to be induced in the 

subordinate wireless terminals STA2a and STA2b, 

information relating to a transmission frequency, 

transmission power, a modulation encoding method, a 

permissible interference level and so forth to be used 

for transmission of the trigger frame and information 

relating to a resource, transmission permission terminals, 
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transmission permission traffic and other communication 

parameters to be used in multi-user communication of an 

uplink induced by the trigger frame.  Then, AP2 transmits 

schedule information in a frame that can be received by 

the different base station AP1 together with its 

subordinate wireless terminals STA2a and STA2b by a 

method similar to that of AP1 (described hereinabove). 

[0070] 

        Then, AP1 and AP2 transmit, on the basis of the 

transmission schedules determined by them themselves, a 

trigger frame to their subordinate wireless terminals 

STA1a and STA1b, and STA2a and STA2b so as to induce a 

series of multi-user communications of an uplink in each 

BSS. 

[0071] 

        Each of the wireless terminals STA1a and STA1b, and 

STA2a and STA2b may set, on the basis of schedule 

information received from the base station AP1 or AP2 of 

the connection destination of the wireless terminal 

itself, a period within which operation for the base 

station AP1 or AP2 is to be temporarily suspended during 

a period (Power Save Mode) until a transmission timing of 

a trigger frame arrives from the base station of the 

connection destination.  The wireless terminal may transit 

to a power saving state during a period for the temporary 
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suspension or may perform communication with the 

different base station connected thereto utilizing the 

period or else may search for a different base station to 

be connected. 

[0072] 

        Referring to FIG. 3, if AP1 determines schedule 

information relating to multi-user communication of an 

uplink in the BSS of API itself, then it transmits a 

Schedule frame in which the schedule information 

determined by AP1 itself is placed at time T1.  The 

schedule information includes information relating to a 

schedule or a transmission method of AP1 for transmitting 

a trigger frame to its subordinate wireless terminals 

STA1a and STA1b and a resource, a transmission permission 

terminal, a transmission permission traffic, other 

communication parameters and so forth to be used in 

multi-user communication of an uplink by STA1a and STA1b.  

This Schedule frame is received by the different base 

station AP2 together with the subordinate wireless 

terminals STA1a and STA1b of AP1.  The Schedule frame may 

be transmitted simultaneously with a beacon frame or may 

be part of the beacon frame.  The beacon frame in the 

latter case may include a flag indicating that it 

includes schedule information. 

[0073] 
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        If the wireless terminals STA1a and STA1b grasp a 

transmission schedule of a trigger frame of AP1 on the 

basis of the schedule information received from AP1, then 

they temporarily suspend during a period till time T3 

that is a transmission timing of a next trigger frame 

from AP1. 

[0074] 

        Meanwhile, the base station AP2 determines, on the 

basis of the schedule information received from AP1 and 

other information AP2 itself has, schedule information of 

the base station AP2 itself such as a schedule of the own 

station for transmitting a trigger frame to its 

subordinate wireless terminals STA2a and STA2b, and a 

resource, a transmission permission terminal, a 

transmission permission traffic, other communication 

parameters and so forth to be used in multi-user 

communication of an uplink by STA2a and STA2b.  The other 

information AP2 itself has may be, for example, an 

attribute, a buffer state, a communication resource state, 

a previous communication result and so forth of the 

subordinate wireless terminals STA2a and STA2b of AP2. 

[0075] 

        Then, at time T2, AP2 transmits a Schedule frame in 

which the schedule information determined by AP2 itself 

is placed.  This Schedule frame is received by the 
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different base station AP1 together with the subordinate 

wireless terminals STA2a and STA2b of AP2.  The Schedule 

frame is transmitted simultaneously with a beacon frame 

or may be part of the beacon frame.  The beacon frame in 

the latter case may include a flag indicating that it 

includes schedule information. 

[0076] 

        AP1 receives the schedule information of AP2 after 

it transmits the Schedule frame that includes the 

schedule information of AP1 itself from the own station 

to its subordinate wireless terminals.  Stated another way, 

AP2 transmits schedule information to the subordinate 

wireless terminals of AP2 itself after it receives 

schedule information from the different base station AP1. 

[0077] 

        If the wireless terminals STA2a and STA2b grasp the 

transmission schedule of a trigger frame of AP2 on the 

basis of the schedule information received from AP2, then 

they temporarily suspend during a period till time T5 

that is a transmission timing of a next trigger frame 

from AP2. 

[0078] 

        Further, AP1 can determine, on the basis of the 

schedule information received from the different base 

station AP2 and other information AP1 itself has, 
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schedule information of AP1 itself such as a schedule for 

transmitting a trigger frame to its subordinate wireless 

terminals STA1a and STA1b after this and a resource, 

transmission permission terminals, a transmission 

permission traffic, other communication parameters and so 

forth to be used in multi-user communication of an uplink 

by STA1a and STA1b.  The other information AP1 itself has 

may be, for example, an attribute, a buffer state, a 

communication resource state, a previous communication 

result and so forth of its subordinate wireless terminals 

STA1a and STA1b. 

[0079] 

        In the BSS 1, when time T3 that is a transmission 

timing of a trigger frame designated by the Schedule 

frame transmitted at time T1 comes, AP1 first sets random 

waiting time (Backoff) by the collision avoidance 

mechanism and then transmits a trigger frame “Trigger.”  

This trigger frame includes information for giving 

permission of transmission to the wireless terminals 

STA1a and STA1b. 

[0080] 

        In a case where STA1a and STA1b temporarily suspend, 

when a transmission timing of a trigger frame from AP1 

approaches, they restore ordinary operation and receive 

the trigger frame from AP1.  Then, STA1a and STA1b 



 39  

simultaneously transmit a frame “Frame” to AP1 at time T4 

designated by the trigger frame to carry out multi-user 

communication of an uplink.  When AP1 receives the frames 

from the wireless terminals STA1a and STA1b, it returns a 

confirmation response frame “M-BA (Multi-STA BlockAck.” 

[0081] 

        Also in the BSS 2, when time T5 that is a 

transmission timing of a trigger frame designated by the 

Schedule frame transmitted at time T2 from AP2 comes, AP2 

first sets random waiting time (Backoff) by the collision 

avoidance mechanism and then transmits a trigger frame 

“Trigger.”  This trigger frame includes information for 

giving permission of transmission to the wireless 

terminals STA2a and STA2b. 

[0082] 

        In a case where STA2a and STA2b temporarily suspend, 

when a transmission timing of a trigger frame from AP2 

approaches, they restore ordinary operation and receive 

the trigger frame from AP2.  Then, STA2a and STA2b 

simultaneously transmit a frame “Frame” to AP2 at time T6 

designated by the trigger frame to carry out multi-user 

communication of an uplink.  In response to this, a 

confirmation response frame “M-BA” is transmitted back 

from AP2. 

[0083] 
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        Thereafter, in each BSS, transmission of a Schedule 

frame and a trigger frame from a base station and multi-

user communication of an uplink by subordinate wireless 

terminals are carried out repetitively by a communication 

sequence similar to that described above. 

[0084] 

        FIG. 4 depicts a processing procedure for allowing 

a base station in the present working example to perform 

communication operation in the form of a flow chart.  This 

processing procedure is carried out principally by, for 

example, the control section 202 of the communication 

apparatus 200 (that operates as a base station) depicted 

in FIG. 2. 

[0085] 

        In a case where the base station is to carry out 

multi-user communication of an uplink in a BSS of the 

base station itself (Yes at step S401), it checks whether 

or not a Schedule frame is successfully received from a 

different base station (step S402).  On the other hand, in 

a case where the base station is not to carry out multi-

user communication of an uplink (No at step S401), it 

ends the present processing skipping all succeeding 

processes. 

[0086] 

        Then, in a case where a Schedule frame is 
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successfully received from a different base station (Yes 

at step S402), the base station determines, on the basis 

of schedule information of the different base station and 

other information the base station itself has, schedule 

information for carrying out multi-user communication of 

an uplink in the BSS of the base station itself (step 

S403). 

[0087] 

        On the other hand, in a case where a Schedule frame 

is not successfully received from the different base 

station (No at step S402), the base station determines 

schedule information for carrying out multi-user 

communication of an uplink in the BSS of the base station 

itself on the basis of the other information the base 

station itself has (step S405). 

[0088] 

        At steps S403 and S405, the base station determines, 

as the schedule information, a schedule for transmitting 

a trigger frame to its subordinate wireless terminals, 

and information relating to a transmission frequency, 

transmission power, a modulation encoding method, a 

permissible interference level and so forth to be used 

for transmission of the trigger frame, and information of 

a resource, a transmission permission terminal, a 

transmission permission traffic, other communication 
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parameters and so forth to be used in multi-user 

communication of an uplink to be induced by the trigger 

frame. 

[0089] 

        Then, the base station transmits the schedule 

information determined at step S403 or S405 by a method 

by which the schedule information can be received also by 

the different base station simultaneously with its 

subordinate wireless terminals (step S404) and then ends 

the present processing. 

[0090] 

        At step S404, the base station transmits a frame in 

which the schedule information is placed and which 

includes destination addresses that can be received, for 

example, by its subordinate wireless terminals, the 

different base station and the wireless terminals 

connected to the different base station.  Further, the 

base station transmits a Schedule frame including the 

schedule information simultaneously with a beacon frame, 

or the schedule information may be transmitted as part of 

the beacon frame.  The beacon frame in the latter case may 

include a flag indicating that it includes schedule 

information. 

[0091] 

        After the base station carries out the 
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communication operation by such a processing procedure as 

depicted in FIG. 4, it transmits a trigger frame in 

accordance with the determined schedule information.  

Further, each of the subordinate wireless terminals of 

the base station receives a trigger frame from the base 

station in accordance with the received schedule 

information and besides wireless terminals between which 

transmission is permitted by the trigger frame carry out 

multi-user communication of an uplink to the base station 

(refer to FIG. 3). 

[0092] 

        FIG. 5 depicts a modification of the communication 

sequence depicted in FIG. 3.  It is to be noted that this 

is a communication sequence that presupposes that it is 

carried out by the wireless network configuration 

depicted in FIG. 1.  Further, in FIG. 5, the axis of 

abscissa is a time axis, and the describing method of a 

frame on each axis, waiting time, a temporarily suspended 

state and so forth is similar to that of the example of 

the communication sequence depicted in FIG. 3. 

[0093] 

        Before the communication sequence depicted in FIG. 

5 is started, AP1 and AP2 may carry out a confirmation 

sequence for confirming whether or not their subordinate 

wireless terminals STA1a and STA1b, and STA2a and STA2b 
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are ready for reception of a frame including information 

relating to scheduled communication, respectively.  

Further, this confirmation sequence may be carried out 

not between each AP and each subordinate STA but between 

AP1 and AP2. 

[0094] 

        In the communication sequence depicted in FIG. 5, 

each base station AP transmits, after it shares 

information for associating a plurality of kinds of 

identifiers of each subordinate wireless terminal STA 

with the different base station, a Schedule frame 

including schedule information relating to multi-user 

communication of an uplink by a method by which the 

subordinates and wireless terminals of the other BSS can 

receive the Schedule frame simultaneously. 

[0095] 

        AP1 transmits mapping information that can 

associate identifiers of the subordinate wireless 

terminals STA1a and STA1b connected to AP1 itself, which 

are unique among all terminals, and restrictive 

identifiers that are effective only in the connected 

state thereto of the wireless terminals STA1a and STA1b 

to AP2.  The identifiers common among all terminals here 

may be MAC addresses.  Further, the restrictive 

identifiers that are effective only in the connected 
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state may be identifier AIDs each of which is unique to 

each BSS.  Normally, while a MAC address has an 

information amount of 48 bits, an AID has an information 

amount of 11 bits indicated by a number from 1 to 2007 

and is smaller in data size than the MAC address.  AP1 may 

update the mapping information every time a new STA is 

connected to the BSS of AP1 itself and transmit the 

mapping information to AP2.  Also, AP2 transmits 

information of identifiers unique to and restrictive 

identifiers of the wireless terminals STA2a and STA2b 

connected to AP2 itself to AP1.  It is to be noted that 

AP1 and AP2 may update mapping information every time a 

new STA is connected to the BSS of any of AP1 and AP2 

itself and transmit the updated mapping information to 

each other. 

[0096] 

        Referring to FIG. 5, at time T11, AP1 transmits, to 

AP2, a frame “MAPPING” including s mapping information 

that associates identifiers of the subordinate wireless 

terminals STA1a and STA1b connected to AP1 itself, which 

are unique among all terminals, and restrictive 

identifiers that are effective only in the connected 

state thereto of the wireless terminals STA1a and STA1b.  

Further, at time T12, AP2 transmits, to AP1, a frame 

“MAPPING” including mapping information that can 
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associate identifiers of the subordinate wireless 

terminals STA2a and STA2b connected to AP2 itself, which 

are unique among all terminals, and restrictive 

identifiers that are effective only in the connected 

state thereto of the wireless terminals STA2a and STA2b.  

This makes it possible for AP1 and AP2 to share 

therebetween information that associates the MAC 

addresses and the AIDs of the wireless terminals 

subordinate of them.  As a result, AP1 can discriminate 

each MAC address from the AIDs of the wireless terminals 

STA2a and STA2b connected to the different base station 

AP2.  Similarly, AP2 can discriminate each MAC address 

from the AIDs of the wireless terminals STA1a and STA1b 

connected to the different base station AP1. 

[0097] 

        Thereafter, if AP1 determines, on the basis of the 

information AP1 itself has, schedule information relating 

to multi-user communication of an uplink in the BSS 1 of 

AP1 itself, then it transmits the schedule information as 

a Schedule frame in which the schedule information 

determined by AP1 itself at time T13 is placed as a 

Schedule frame.  This Schedule frame is received by the 

different base station AP2 together with the subordinate 

wireless terminals STA1a and STA1b.  The Schedule frame is 

transmitted simultaneously with a beacon frame or may be 
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part of the beacon frame.  In the beacon frame in the 

latter case, a flag indicating that it includes schedule 

information may be included. 

[0098] 

        The schedule information transmitted by the 

Schedule frame includes information relating to a 

schedule for transmission and a transmission method of a 

trigger frame to the subordinate wireless terminals STA1a 

and STA1b of AP1 from AP1 and a resource, a transmission 

permission terminal, a transmission permission traffic, 

other communication parameters and so forth to be used in 

multi-user communication of an uplink by STA1a and STA1b.  

Here, the transmission permission terminal can be 

indicated using an AID, and the data amount of schedule 

information can be reduced from that in a case where a 

MAC address is used. 

[0099] 

        If the wireless terminals STA1a and STA1b grasp the 

transmission schedule of the trigger frame of AP1 on the 

basis of the schedule information received from AP1, then 

they temporarily suspends during a period till time T15 

that is a transmission timing of a next trigger frame. 

[0100] 

        Meanwhile, the base station AP2 determines schedule 

information of the base station AP2 itself on the basis 
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of the schedule information received from AP1 and other 

information AP2 itself has.  The other information AP2 

itself has may be, for example, an attribute, a buffer 

state, a communication resource state, a previous 

communication result and so forth of the subordinate 

wireless terminals STA2a and STA2b of AP2.  Although the 

schedule information received from AP1 indicates a 

transmission permission terminal using an AID, AP2 can 

decide the MAC address of the transmission permission 

terminal on the basis of the mapping information shared 

in prior with AP1 and acquire the information of multi-

user communication of an uplink on AP1 side.  Further, 

although AP2 determines a schedule for transmitting a 

trigger frame to the subordinate wireless terminals STA2a 

and STA2b from AP2 itself as schedule information, a 

resource, a transmission permission terminal, a 

transmission permission traffic, other communication 

parameters and so forth to be used in multi-user 

communication of an uplink by STA2a and STA2b, it 

indicates the transmission permission terminal using its 

AID (same as above). 

[0101] 

        Then, AP2 transmits the schedule information 

determined by AP2 itself as a Schedule frame at time T14.  

This Schedule frame is received by the different base 
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station AP1 together with the subordinate wireless 

terminals STA2a and STA2b.  The Schedule frame may be 

transmitted simultaneously with a beacon frame or may be 

part of the beacon frame.  The beacon frame in the latter 

case may include a flag indicating that it includes 

schedule information. 

[0102] 

        When the wireless terminals STA2a and STA2b grasp 

the transmission schedule of a trigger frame of AP2 on 

the basis of the schedule information received from AP2, 

it temporarily suspends during a period till time T17 

that is a transmission timing of a next trigger frame. 

[0103] 

        Further, the base station AP1 determines schedule 

information of the base station AP1 itself on the basis 

of the schedule information received from AP2 and other 

information AP1 itself has.  The other information AP1 

itself has may be, for example, an attribute, a buffer 

state, a communication resource state, a previous 

communication result and so forth of its subordinate 

wireless terminals STA1a and STA1b.  Although, in the 

schedule information received from AP2, a transmission 

permission terminal is indicated using an AID, AP1 can 

decide the MAC address of the transmission permission 

terminal on the basis of the mapping information shared 
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in advance with AP2 and acquire information of multi-user 

communication of an uplink on the AP2 side. 

[0104] 

        In the BSS 1 side, when time T15 that is a 

transmission timing of a trigger frame designated by the 

Schedule frame transmitted at time T13 comes, AP1 sets 

random waiting time (Backoff) by the collision avoidance 

mechanism and then transmits a trigger frame.  This 

trigger frame includes information for permitting the 

wireless terminals STA1a and STA1b for transmission. 

[0105] 

        In a case where STA1a and STA1b are in temporary 

suspension, when a transmission timing of a trigger frame 

from AP1 approaches, then they return into ordinary 

operation and receive a trigger frame from AP1.  Then at 

time T16 designated by the trigger frame, STA1a and STA1b 

simultaneously transmit a frame “Frame” to AP1 to carry 

out multi-user communication of an uplink.  When AP1 

receives a frame from each of the wireless terminals 

STA1a and STA1b, it returns a confirmation response frame 

“M-BA.” 

[0106] 

        Also in the BSS 2, when time T17 that is a 

transmission timing of a trigger frame designated by the 

Schedule frame transmitted at time T14 from AP2 comes, 
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after random waiting time (Backoff) is set by the 

collision avoidance mechanism, a trigger frame “Trigger” 

is transmitted. 

[0107] 

        In a case where STA2a and STA2b are in temporary 

suspension, when the transmission timing of a trigger 

frame from AP2 approaches, they return into ordinary 

operation and receive the trigger frame from AP2.  Then, 

STA2a and STA2b simultaneously transmit a frame “Frame” 

to AP2 to carry out multi-user communication of an uplink 

at time T6 designated by the trigger frame.  In response 

to this, a confirmation response frame “M-BA” is returned 

from AP2. 

[0108] 

        Thereafter, each BSS repetitively carries out 

transmission of a Schedule frame and a trigger from the 

base station and multi-user communication of an uplink by 

the subordinate wireless terminals in a communication 

sequence similar to that described above. 

[0109] 

        According to the communication sequences depicted 

in FIGS. 3 and 5, by transmitting schedule information by 

a method by which AP1 and AP2 can mutually receive the 

same, it is possible for them to share schedule 

information relating to multi-user communication of an 
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uplink of each other.  As a result, AP1 and AP2 can 

prevent collision of trigger frames or transmission of a 

trigger frame outside a schedule. 

[0110] 

        Further, each AP transmits schedule information 

including information relating to transmission of a 

trigger frame, and by this, the trigger frame can be 

prevented from not being received by any STA even if a 

period during which the STAs subordinate of APs 

temporarily suspend its operation is set.  Further, each 

STA can temporarily suspend operation to reduce power 

consumption during a period until a transmission timing 

of a trigger frame approaches and can receive a trigger 

frame with certainty to carry out multi-user 

communication of an uplink. 

[0111] 

        Further, where AP1 and AP2 share information 

relating to resources such as a transmission frequency, 

transmission power, a modulation encoding method, a 

permissible interference level and so forth to be used in 

multi-user communication of an uplink by AP1 and AP2, 

simultaneous communication in different frequencies or 

simultaneous communication based on space re-utilization 

can be implemented and communication can be performed 

efficiently. 
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Working Example 2 

[0112] 

        In the working example 2, in a situation in which 

base stations cannot receive a signal therebetween, a 

frame including schedule information relating to multi-

user communication of an uplink is relayed by a 

subordinate wireless terminal to a wireless terminal of a 

different BSS. 

[0113] 

        FIG. 12 exemplifies a network topology supposed in 

the working example 2.  AP2 does not exist in a signal 

reach 1201 of AP1 and AP1 does not exist in a signal 

reach 1202 of AP2 either, and AP1 and AP2 do not directly 

receive a transmission frame from each other.  However, 

both of AP1 and AP2 exist in a signal coverage 1203 of 

STA1a, and AP1 can receive schedule information of AP2 

through relay of subordinate STA1a thereof.  Further, 

though not depicted, AP1 and AP2 exist in a signal 

coverage of STA2b, and AP2 can receive schedule 

information of AP1 by relay of subordinate STA2b thereof. 

[0114] 

        FIG. 6 depicts an example of a communication 

sequence supposed in the wireless network configuration 

depicted in FIG. 1.  It is to be noted that the axis of 

abscissa of FIG. 6 is a time axis, and the notation 
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method of a frame, waiting time, a temporary suspension 

state and so forth on each axis is similar to that of the 

example of a communication sequence depicted in FIG. 3. 

[0115] 

        Before the sequence of communication depicted in 

FIG. 6 is started, AP1 and AP2 may individually carry out, 

with the subordinate wireless terminals STA1a and STA1b 

and the subordinate wireless terminals STA2a and STA2b, 

respectively, a confirmation sequence for confirming 

whether or not each subordinate wireless terminal is 

ready for reception of a frame including information 

relating to scheduled communication.  Further, the 

confirmation sequence may be carried not between each of 

the APs and each subordinate STA but between AP1 and AP2. 

[0116] 

        If AP1 determines schedule information relating to 

multi-user communication of an uplink in the BSS of AP1 

itself, then it transmits the schedule information 

determined by AP1 itself at time T21 as a Schedule frame 

similarly as in the working example 1.  This Schedule 

frame is received by the subordinate wireless terminals 

STA1a and STA1b of AP1.  However, although this Schedule 

frame is not received by the different base station AP2, 

it is received by the wireless terminal STA2b subordinate 

of AP2.  The Schedule frame is transmitted simultaneously 
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with a beacon frame or may be part of the beacon frame.  

The beacon frame in the latter case may include a flag 

indicating that it includes schedule information. 

[0117] 

        If the wireless terminals STA1a and STA1b grasp a 

transmission schedule of a trigger frame of AP1 on the 

basis of the schedule information received from AP1, then 

they temporarily suspend during a period till time T23 

that is a transmission timing of a next trigger frame 

from AP1. 

[0118] 

        Meanwhile, STA2b transmits relay information 

including information similar to the schedule information 

received from the base station AP1 other than any 

connection destination as a frame “Relay” to AP2 to which 

STA2b itself is connected.  STA2b may transmit this Relay 

frame after a fixed period of time elapses after it 

completes the reception of the schedule information from 

AP1. 

[0119] 

        AP2 determines, on the basis of the schedule 

information associated with the BSS 1 side received from 

subordinate STA2b (namely, related by STA2b) and other 

information AP2 itself has, schedule information relating 

to multi-user communication of an uplink to its 
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subordinate wireless terminals STA2a and STA2b. 

[0120] 

        Then, AP2 transmits a Schedule frame including the 

schedule information determined by AP2 itself at time T22.  

This Schedule frame is received by the subordinate 

wireless terminals STA2a and STA2b of AP2.  However, 

although this Schedule frame is not received by the 

different base station AP1, it is received by the 

wireless terminal STA1a subordinate of AP1. 

[0121] 

        If the wireless terminals STA2a and STA2b grasp a 

transmission schedule of a trigger frame of AP2 on the 

basis of the schedule information received from AP2, then 

they temporarily suspend during a period till time T25 

that is a transmission timing of a next trigger frame. 

[0122] 

        Further, STA1a transmits relay information 

including information similar to the schedule information 

received from the base station AP2 other than any 

connection destination as a Relay frame to AP1 to which 

it itself is connected.  STA1a may transmit this Relay 

information after a fixed period of time elapses after it 

completes the reception of the schedule information from 

AP2. 

[0123] 
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        AP1 can determine, on the basis of the schedule 

information associated with the BSS 2 side received from 

subordinate STA1a (namely, relayed by STA1a) and other 

information AP1 itself has, schedule information relating 

to multi-user communication of an uplink to the 

subordinate wireless terminals STA1a and STA1b after this. 

[0124] 

        In the BSS 1, when time T23 that is a transmission 

timing of a trigger frame designated by the Schedule 

frame transmitted at time T21 comes, AP1 first sets 

random waiting time (Backoff) by the collision avoidance 

mechanism and then transmits a trigger frame “Trigger.”  

This trigger frame includes information for permitting 

the wireless terminals STA1a and STA1b for transmission. 

[0125] 

        In the case where STA1a and STA1b are in temporary 

suspension, when the transmission timing of a trigger 

frame from AP1 approaches, they return into ordinary 

operation and receive the trigger frame from AP1.  Then, 

STA1a and STA1b simultaneously transmit a frame “Frame” 

to AP1 to carry out multi-user communication of an uplink 

at time T24 designated by the trigger frame.  When AP1 

receives a frame from each of the wireless terminals 

STA1a and STA1b, it returns a confirmation response frame 

“M-BA.” 
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[0126] 

        Also in the BSS 2, if time T25 that is a 

transmission timing of a trigger frame designated by the 

Schedule frame transmitted at time T22 from AP2 comes, 

AP2 first sets random waiting time (Backoff) by the 

collision avoidance mechanism and then transmits a 

trigger frame “Trigger.” 

[0127] 

        In the case where STA2a and STA2b are in temporary 

suspension, when the transmission timing of a trigger 

frame from AP2 approaches, they return into ordinary 

operation and receive the trigger frame from AP2.  Then, 

STA2a and STA2b simultaneously transmit a frame “Frame” 

to AP2 to carry out multi-user communication of an uplink 

at time T26 designated by the trigger frame.  In response 

to this, a confirmation response frame “M-BA” is returned 

from AP2. 

[0128] 

        Thereafter, in each BSS, transmission of a Schedule 

frame, transmission of relay information and transmission 

of a trigger frame from the base station and multi-user 

communication of an uplink by the subordinate wireless 

terminals are carried out repetitively by a communication 

sequence similar to that described above. 

[0129] 
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        It is to be noted that, in the example of the 

communication sequence depicted in FIG. 6, in a case 

where it is intended to indicate transmission permission 

information using an AID in schedule information, it is 

sufficient if mapping information for associating MAC 

addresses and AIDs with each other is shared in advance 

by the base stations AP1 and AP2.  Further, the base 

stations AP1 and AP2 may receive mapping information of 

each other by relay of the wireless terminal STA1a or 

STA2b subordinate of each of them. 

[0130] 

        According to the communication sequence depicted in 

FIG. 6, even if AP1 and AP2 are in a positional 

relationship in which they cannot receive from each other, 

they can acquire schedule information relating to multi-

user communication of an uplink of each other by 

receiving relay information from the respective 

subordinate wireless terminals STA1a and STA2b of them.  

Accordingly, similarly as in the working example 1, AP1 

and AP2 can prevent collision of trigger frames or 

transmission of a trigger frame outside a schedule. 

[0131] 

        Each wireless terminal may spontaneously perform 

transmission of relay information to a base station of a 

connection destination of the wireless terminal itself or 
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perform such transmission in response to a request from 

the base station of the connection destination of the 

wireless terminal itself.  Further, each wireless terminal 

may transmit relay information after a fixed period of 

time elapses after it completes reception of schedule 

information from the different base station. 

[0132] 

        There is the possibility that a plurality of 

wireless terminals connected to a same base station may 

transmit relay information simultaneously and may be 

received in an overlapping relationship by the base 

station.  Therefore, the Relay frames to be transmitted 

from the wireless terminals may all have a same 

configuration and contents such that they are transmitted 

by a method by which, even if a plurality of Relay frames 

overlap with each other, they can be received by a base 

station. 

[0133] 

        Further, each base station may notify its 

subordinate wireless terminals of information relating to 

schedule information of a different base station held by 

the base station itself.  Then, in a case where each 

wireless terminal itself holds schedule information that 

is not held by a base station of a connection 

notification, the wireless terminal may transmit relay 
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information or issue a notification that it holds the 

relay information. 

[0134] 

        Here, the notification that is issued from the base 

station to its subordinate wireless terminals may be a 

notification of schedule information of a different base 

station or of an identifier of the different base station 

or else may be schedule information of the base station 

itself determined on the basis of schedule information of 

a different base station. 

[0135] 

        Further, a wireless terminal may notify a base 

station of a connection destination thereof of 

information relating to schedule information held by the 

wireless terminal itself, and the base station may issue 

a request for transmission of relay information in a case 

where it decides that schedule information that is not 

held by the base station itself is held by the wireless 

terminal. 

[0136] 

        It is to be noted that, although the example of a 

communication sequence in which a base station receives 

relay information from a wireless terminal to which the 

base station itself is connected is depicted in FIG. 6, 

the base station may otherwise receive relay information 
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from a wireless terminal that is not connected to the 

base station itself (or that is connected to a different 

base station). 

[0137] 

        FIG. 7 depicts a processing procedure for allowing 

a base station in the present working example to perform 

communication operation in the form of a flow chart.  This 

processing procedure is carried out principally, for 

example, by the control section 202 of the communication 

apparatus 200 depicted in FIG. 2 (that operates as a base 

station). 

[0138] 

        In the case where the base station is to carry out 

multi-user communication of an uplink in the BSS of the 

base station itself (Yes at step S701), it subsequently 

determines whether or not it is to notify its subordinate 

wireless communications of schedule information of a 

different base station held by the base station itself 

(step S702). 

[0139] 

        In a case where the base station is to notify (Yes 

at step S702), it transmits schedule information of the 

different base station held by the base station itself to 

its subordinate wireless terminals (step S703).  It is to 

be noted that the base station transmits the schedule 
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information of the base station itself in a frame that 

can be received not only by the subordinate wireless 

terminals but also by a different base station and 

wireless terminals connected to the different base 

station.  On the other hand, in the case where the base 

station is not to carry out multi-user communication of 

an uplink (No at step S701), it ends the present 

processing skipping all succeeding processes. 

[0140] 

        Then, the base station checks whether or not 

schedule information of a different base station is 

received from its subordinate wireless terminal (namely, 

whether or not schedule information of the different base 

station is relayed from a subordinate wireless terminal) 

(step S704). 

[0141] 

        When the base station receives schedule information 

of a different base station from a subordinate wireless 

terminal thereof (Yes at step S704), it determines 

schedule information for carrying out multi-user 

communication of an uplink in the BSS of the base station 

itself on the basis of the schedule information of the 

different base station and other information the base 

station itself has (step S705). 

[0142] 
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        On the other hand, when the base station cannot 

receive schedule information of a different base station 

from any subordinate wireless terminal (No at step S704), 

it decides whether or not it is to issue a request for 

transmission (or relay) of schedule information of the 

different base station to the subordinate wireless 

terminal (step S707). 

[0143] 

        In a case where the base station is to issue a 

request for transmission of schedule information of the 

different base station to the subordinate wireless 

terminal (Yes at step S707), it issues a request for 

transmission of the schedule information of the different 

base station to the subordinate wireless terminal (step 

S708), whereafter it returns to step S704, at which it 

waits for reception of a subordinate wireless terminal. 

[0144] 

        On the other hand, in a case where the base station 

is not to issue a request for transmission of schedule 

information of the different base station to the 

subordinate wireless terminal (No at step S707), it 

determines schedule information for carrying out multi-

user communication of an uplink in the BSS of the base 

station itself on the basis of the other information the 

base station itself has (step S709).  The other 
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information the base station itself has may be, for 

example, an attribute, a buffer state, a communication 

resource state, a previous communication result and so 

forth. 

[0145] 

        At step S705 or S709, the base station determines, 

as schedule information, a schedule for transmission of a 

trigger frame to its subordinate wireless terminals, and 

information relating to a transmission frequency, 

transmission power, a modulating encoding method, a 

permissible interference level and so forth to be used 

for transmission of the trigger frame, and information of 

a resource, transmission permission terminals, a 

transmission permission traffic, other communication 

parameters and so forth to be used in multi-user 

communication of an uplink to be induced by the trigger 

frame. 

[0146] 

        Then, the base station transmits the scheduled 

information determined at step S705 or S709 by a method 

by which it can be received simultaneously also by a 

different base station together with its subordinate 

wireless terminals (step S706) and then ends the present 

processing. 

[0147] 
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        At step S706, the base station transmits a frame in 

which the schedule information is placed including, for 

example, destination addresses that can be received, for 

example, by its subordinate wireless terminals, the 

different base station and the wireless terminals 

connected to the different base station.  Further, the 

base station may transmit a Schedule frame including the 

schedule information simultaneously with a beacon frame, 

or the schedule information may be transmitted as part of 

the beacon frame.  The beacon frame in the latter case may 

include a flag indicating that it includes schedule 

information. 

[0148] 

        After the base station carries out communication 

operation by such a processing procedure as depicted in 

FIG. 7, it transmits a trigger frame in accordance with 

the determined schedule information.  Further, each 

wireless terminal subordinate of the base station 

receives a trigger frame from the base station in 

accordance with the received schedule information and 

besides carries out multi-user communication of an uplink 

to the base station between wireless terminals between 

which transmission is permitted by the trigger frame 

(refer to FIG. 6).  Also, a wireless terminal connected to 

the different base station can receive the schedule 
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information and can relay the schedule information to the 

base station to which the wireless terminal itself is 

connected. 

[0149] 

        Meanwhile, FIG. 8 depicts a processing procedure 

for allowing a wireless terminal in the present working 

example to perform communication operation in the form of 

a flow chart.  This processing procedure is carried out 

principally, for example, by the control section 202 of 

the communication apparatus 200 depicted in FIG. 2 (which 

operates as a wireless terminal). 

[0150] 

        When the wireless terminal receives schedule 

information from a base station that is not a connection 

destination of the wireless terminal (Yes at step S801), 

it holds the received schedule information.  Then, the 

wireless terminal checks whether or not it receives 

information relating to a transmission request for 

schedule information of a different base station (or a 

request for relay of schedule information) from the base 

station of the connection destination of the wireless 

terminal itself (step S802). 

[0151] 

        Here, in a case where the wireless terminal has 

received information relating to a transmission request 
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for schedule information of the different base station 

from the base station of the connection terminal of the 

wireless terminal itself (Yes at step S802), it transmits 

the schedule information received from the base station 

other than the connection destination at step S801 to the 

base station of the connection destination of the 

wireless terminal itself (step S803) and then ends the 

present processing. 

[0152] 

        On the other hand, in a case where the wireless 

terminal has not received information relating to a 

transmission request for schedule information of the 

different base station from the base station of the 

connection destination of the wireless terminal (Yes at 

step S802), it checks whether or not it receives, from 

the base station of the wireless terminal itself, 

information relating to schedule information of the 

different base station held by the base station (step 

S804). 

[0153] 

        Here, in a case where the wireless terminal 

receives information relating to schedule information of 

the different base station held by the base station of 

the connection destination of the wireless terminal from 

the base station (Yes at step S804), it further checks 
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whether or not there is a difference between the schedule 

information of the different base station received from 

the base station of the connection destination of the 

wireless terminal itself and the schedule information of 

the base station other than the connection destination 

held by the wireless terminal itself (step S805). 

[0154] 

        In a case where the schedule information of the 

different base station received from the base station of 

the connection destination of the wireless terminal 

itself has a difference from the schedule information of 

the base station other than the connection destination 

held by the wireless terminal itself holds (Yes at step 

S805), the wireless terminal transmits only the schedule 

information of the different base station corresponding 

to the difference to the base station of the connection 

destination of the wireless terminal itself (step S806), 

and ends the present processing.  On the other hand, in a 

case where the schedule information received from the 

base station of the connection destination of the 

wireless terminal has no difference from the schedule 

information of the different base station held by the 

wireless terminal itself (No at step S805), the wireless 

terminal ends the present processing immediately without 

transmitting the schedule information received from the 
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different base station to the base station of the 

connection destination. 

[0155] 

        On the other hand, in a case where the wireless 

terminal has not received schedule information of the 

different base station held by the base station of the 

connection destination of the wireless terminal from the 

base station of the connection terminal (No at step S804), 

it determines whether or not it is to transmit (or relay) 

the schedule information of the base station other than 

the connection destination held by the wireless terminal 

itself to the base station of the connection destination 

of the wireless terminal itself (step S807). 

[0156] 

        At step S807, the wireless terminal may issue, for 

example, an inquiry about whether it is to transmit 

schedule information of the base station other than the 

connection destination held by the wireless terminal to 

the base station of the connection destination of the 

wireless terminal itself and determine whether or not the 

schedule information is to be transmitted in response to 

a replay to the inquiry from the base station.  For 

example, the wireless terminal may transmit not the 

schedule information itself of the base station other 

than the connection destination held by the wireless 
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terminal but the information relating to the holding of 

the schedule information of the base station other than 

the connection destination to the base station of the 

connection destination of the wireless terminal itself to 

make an inquiry. 

[0157] 

        As an alternative, at step S807, the wireless 

terminal may determine, in response to whether or not 

schedule information of the base station other than the 

connection destination held by the wireless terminal is 

new (namely, whether or not the schedule information is 

information including a schedule that does not elapse), 

whether or not the schedule is to be transmitted to the 

base station of the connection destination of the 

wireless terminal itself. 

[0158] 

        In a case where the wireless terminal determines 

that it is to transmit schedule information of the base 

station other than the connection destination held by the 

wireless terminal itself to the base station of the 

connection destination of the wireless terminal itself 

(Yes at step S807), it transmits the schedule information 

of the base station other than the connection destination 

held by the wireless terminal itself to the base station 

of the connection destination of the wireless terminal 
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(step S803) and ends the present processing. 

[0159] 

        On the other hand, in a case where the wireless 

terminal determines that it is not to transmit the 

schedule information of the wireless station other than 

the connection destination held by the wireless station 

itself to the base station of the connection destination 

of the wireless station itself (No at step S807), the 

wireless terminal ends the processing immediately. 

[0160] 

        Finally, a configuration of a frame that is 

utilized in the working example 1 and the working example 

2 described hereinabove is described with reference to 

FIGS. 9 and 10. 

[0161] 

        (A) of FIG. 9 depicts an example of a configuration 

of a Schedule frame that is utilized when schedule 

information of a base station is transmitted.  Although 

the Schedule frame is a frame for transmission destined 

to its subordinate wireless terminal, it is transmitted 

by a method by which it can be received simultaneously 

also by a different base station or a wireless terminal 

connected to the different base station (described 

hereinabove). 

[0162] 
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        The Frame Control field is a region for storing 

information relating to MAC frame control and includes 

information relating to a type of the frame.  The Duration 

field is a region for storing a planned period during 

which a wireless line is used by the frame transmission. 

[0163] 

        The Receiver Address field is a region for storing 

a destination address of this frame.  In the Receiver 

Address field of the Schedule field, a destination 

address that can be received by subordinate wireless 

terminals, a different base station and wireless 

terminals connected to the different base station is 

described, for example, in the form of a MAC address. 

[0164] 

        The Transmitter Address field is a region for 

storing a transmission source of this frame.  In the 

Transmitter Address field of the Schedule frame, an 

address of a base station that is a transmission source 

is described, for example, in the form of a MAC address. 

[0165] 

        In the Schedule field, schedule information 

relating to “scheduled communication,” namely, to multi-

user communication of an uplink, determined by the base 

station that is a transmission source of this frame is 

described.  In particular, in the Schedule field, 
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information relating to a transmission schedule of a 

trigger frame for inducing multi-user communication of an 

uplink is described.  As the information relating to a 

transmission schedule of a trigger frame, for example, a 

transmission timing of a trigger frame is described in 

the form of absolute time, relative time, a cycle, an 

interval or a number of times.  Further, in the Schedule 

field, also information relating to a transmission 

frequency, transmission power, a modulation encoding 

method and a permissible interference level and also 

information relating to a resource to be used in 

transmission of a trigger frame and a transmission method 

of a trigger frame are described. 

[0166] 

        In the Trigger Information field, information 

relating to multi-user communication to be induced by a 

trigger frame that is a target (or for which a 

transmission schedule is indicated in the Schedule field) 

is described mainly.  In particular, the information 

includes information relating to a resource or a 

transmission method of multi-user communication of an 

uplink to be used in transmission of the multi-user 

communication of an uplink (a transmission frequency, 

transmission power, a modulation encoding method and a 

permissible interference level to be used), transmission 
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permission terminal information of transmission 

permission terminals to which multi-user communication of 

an uplink is permitted, transmission permission traffic 

information, communication parameters and so forth.  The 

transmission permission terminal information is indicated 

by an AID. 

[0167] 

        Information described in the Trigger Information 

field configures “scheduled communication,” namely, 

“schedule information” relating to multi-user 

communication of an uplink, together with information 

described in the Schedule field. 

[0168] 

        It is to be noted that it is presupposed that, 

between base stations, mapping information for 

associating a MAC address that is a unique identifier of 

each wireless terminal subordinate to each of the base 

stations and an AID that is a restrictive (in the BSS) 

identifier is shared in advance.  Accordingly, the 

transmission permission terminal information can be 

indicated using not a MAC address of the 48-bit length 

but an AID of the 11-bit length, and the data length of 

the Trigger Information field can be reduced. 

[0169] 

        Then, to the tail end of the Schedule frame, an FCS 
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(frame check sequence) is added as information for error 

detection. 

[0170] 

        Meanwhile, (B) of FIG. 9 depicts an example of a 

configuration of a Relay frame to be used when a wireless 

terminal relays schedule information received from a 

different base station to a base station of a connection 

destination in the working example 2.  The Relay frame is 

a frame for allowing a wireless terminal to transmit 

schedule information received from a base station other 

than the connection destination to a base station of the 

connection destination of the wireless terminal itself 

described hereinabove). 

[0171] 

        Information described in Frame Control, Duration, 

Receiver Address and Transmitter Address fields of the 

Relay field is similar to that of the Schedule frame 

depicted in (A) of FIG. 9. 

[0172] 

        In the Receiver Address field of the Relay frame, 

as a transmission destination of the frame, for example, 

a destination address of a base station that is a 

connection destination of a wireless terminal of a 

transmission source is described in the form of a MAC 

address. 
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[0173] 

        Meanwhile, in the Transmitter Address field of the 

Relay frame, an address indicating a relay may be placed 

in order to make an address same between or among a 

plurality of wireless terminals.  Otherwise, the 

description of the Transmitter Address field may be 

omitted or the Transmitter Address field itself may be 

omitted. 

[0174] 

        In the Source Address field, an address of a base 

station that is a transmission source of the schedule 

information (a different base station that is not the 

connection destination of the wireless terminal that is 

the transmission source of the Relay frame). 

[0175] 

        Further, information described in the succeeding 

Schedule Trigger Information and FCS fields is similar to 

that of the Schedule frame depicted in (A) of FIG. 9. 

[0176] 

        A wireless terminal that is to transmit a Relay 

frame places schedule information read from the Schedule 

and Trigger Information fields in the Schedule frame 

received from a base station other than the connection 

destination of the wireless terminal itself into the 

Schedule and Trigger Information fields in the Relay 
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frame to be transmitted from the wireless terminal itself, 

respectively.  However, in a case where the wireless 

terminal has received schedule information in a different 

base station from the base station of the connection 

destination of the wireless terminal itself, it may 

otherwise place only differences of the received schedule 

information into the Schedule and Trigger Information 

fields and transmit the Relay frame.  Further, schedule 

information whose time has elapsed already should not be 

transmitted. 

[0177] 

        (C) of FIG. 9 depicts an example of a configuration 

of an information element into which mapping information 

is to be placed in a frame that is utilized when mapping 

information for associating a plurality of kinds of 

identifiers of a plurality of wireless terminals 

subordinate of each of a plurality of base stations 

between the plurality of wireless stations in the working 

example 1 (FIG. 5).  This information element may be 

transmitted using a MAPPING frame for exclusive use as in 

the communication sequence depicted in FIG. 5 or may be 

transmitted with such an element as depicted in (C) of 

FIG. 9 added to a frame different from the MAPPING frame. 

[0178] 

        In the Element ID field, an identifier of this 
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information element is included.  Further, in the Length 

field, a length of this information element is included. 

[0179] 

        In the Repeat Number field, the number of pieces of 

association information of the MAC address and the 

Association ID (AID) included in this information element 

is placed.  In the MAC Address field, a MAC address of a 

terminal associated with the succeeding AID is included.  

In the Association ID field, an AID of a terminal (in a 

BSS) having a corresponding MAC address is included.  The 

two fields of the MAC address field and the Association 

ID form one set and are repeated by a number of times 

equal to the number indicated in the Repeat Number field. 

[0180] 

        FIG. 10 depicts an example of a configuration of a 

trigger frame that is transmitted from a base station to 

a subordinate wireless terminal.  The trigger frame is a 

frame that is transmitted from a base station to its 

subordinate wireless terminal in order to induce multi-

user communication of an uplink in the subordinate 

wireless terminal, and particularly, information relating 

to wireless terminals to which multi-user communication 

of an uplink is to be permitted is described in the 

trigger frame. 

[0181] 
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        Information described in the Frame Control, 

Duration, Receiver Address and Transmitter Address fields 

of the trigger frame is similar to that of the Schedule 

frame depicted in (A) of FIG. 9. 

[0182] 

        In the Receiver Address field of the trigger frame, 

a broadcast address or an address indicative of a trigger 

frame is placed.  Further, in the Transmitter Address 

field of the Trigger frame, an address of the base 

station that is a transmission source of the trigger 

frame is described, for example, in the form of a MAC 

address. 

[0183] 

        The Common Info field is a region in which 

information that can be referred to by all subordinate 

wireless terminals is placed, and the information 

includes, for example, a PPDU (PLCP (Physical Layer 

Convergence Protocol) Protocol Data Unit) length and 

frame header information of the PHY layer. 

[0184] 

        The Per User Info field is a region into which 

information that can be referred to individually by 

subordinate wireless terminals is placed, and the Per 

User Info field is repetitively provided by a number 

equal to the number of wireless terminals in which frame 
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transmission is induced by this trigger frame (namely, 

multi-user communication of an uplink is permitted), and 

information for each wireless terminal to which 

transmission is permitted is described in the Per User 

Info field. 

[0185] 

        Then, by the Padding field, the frame length of the 

trigger field is adjusted, and an FCS for error 

correction is added to the tail end. 

[0186] 

        In one Per User Info field, User Identifier, RU 

Allocation, Coding Type, MCS, DCM, SS Allocation and 

Trigger-dependent fields are provided. 

[0187] 

        The User Identifier field is a region indicative of 

an AID of a wireless terminal to which frame transmission 

is permitted in the trigger frame.  In the succeeding RU 

Allocation, Coding Type, MCS, DCM, SS Allocation and 

Trigger-dependent fields, information relating to a 

wireless terminal indicated by an AID is placed. 

[0188] 

        The RU Allocation field is a region indicative of a 

resource unit (Resource Unit) that is used in multi-user 

communication of an uplink by the applicable wireless 

terminal. 
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[0189] 

        The Coding Type field is a region indicative of an 

encoding method of a PPDU transmitted from the applicable 

wireless terminal.  The MCS field is a region indicative 

of an MCS (Modulation and Coding Scheme) of a PPDU 

transmitted from the applicable wireless terminal (the 

MCS is information obtained by converting a combination 

of a modulation method, an encoding ratio and so forth 

into an index).  The DCM field is a region indicative of 

whether or not Dual Carrier Modulation is to be used in a 

PPDC to be transmitted by the applicable wireless 

terminal. 

[0190] 

        The SS Allocation field is a region indicative of 

information of a spatial stream (Spatial Stream: SS) of a 

PPDU transmitted by the applicable wireless terminal.  The 

Trigger-dependent field is a region for storing 

information according to a type of the trigger frame. 

[Industrial Applicability] 

[0191] 

        The technology disclosed in the present 

specification has been described in detail with reference 

to the specific embodiments.  However, it is self-evident 

that modification or replacement of the embodiments can 

be made by those skilled in the art without departing 
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from the subject matter of the technology disclosed in 

the present specification. 

[0192] 

        The technology disclosed in the present 

specification can be applied suitably to a wireless LAN 

system that complies, for example, with the IEEE 801.11ax 

standard.  Further, the technology disclosed in the 

present specification can be applied to a wireless 

network environment in which a plurality of BSSs neighbor 

with each other and base stations configuring each BSS 

can receive a signal with each other and a wireless 

network environment in which, although base stations 

cannot receive a signal from each other, some wireless 

terminal belonging to one of the BSSs can receive a 

signal of the base station of the other BSS. 

[0193] 

        In short, the technology disclosed in the present 

specification has been described in the form of 

exemplification and the described contents of the present 

specification shall not be interpreted restrictively.  In 

order to decide the subject matter of the technology 

disclosed herein, the claims should be referred to. 

[0194] 

        It is to be noted that also it is possible for the 

technology disclosed herein to have such configurations 
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as described below. 

(1) A communication apparatus, including: 

        a communication section configured to transmit and 

receive a wireless signal; and 

        a control section configured to control operation 

as a base station; and in which 

        the control section controls transmission of a 

frame that includes schedule information relating to 

scheduled communication of the own station and is 

received by a different wireless terminal or controls 

reception of schedule information relating to scheduled 

information of a different base station. 

(2) The communication apparatus according to (1) above, 

in which 

        the scheduled communication includes multi-user 

communication of an uplink. 

(3) The communication apparatus according to any one of 

(1) or (2) above, in which 

        the schedule information includes information 

relating to a transmission schedule of a frame for 

inducing multi-user communication of an uplink. 

(3-1) The communication apparatus according to (3) above, 

in which 

        the schedule information includes information 

relating to a resource or a transmission method to be 
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used for transmission of a frame for inducing multi-user 

communication of an uplink. 

(4) The communication apparatus according to any one of 

(1) to (3) above, in which 

        the schedule information includes information 

relating to a resource, information of a transmission 

permission terminal, a transmission permission traffic or 

a communication parameter to be used in multi-user 

communication of an uplink. 

(5) The communication apparatus according to any one of 

(1) to (4) above, in which 

        the schedule information of a different base 

station is received from at least one of a wireless 

terminal connected to the own station, the different base 

station or a wireless terminal connected to the different 

base station. 

(6) The communication apparatus according to any one of 

(1) to (5) above, in which 

        the frame that includes schedule information of the 

own station and is included in a destination address that 

is received by a wireless terminal connected to the own 

station, a different base station and a wireless terminal 

connected to the different base station is transmitted. 

(7) The communication apparatus according to any one of 

(1) to (6) above, in which 
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        the frame that includes schedule information of the 

own station is transmitted simultaneously with a beacon 

frame or as part of the beacon frame. 

(8) The communication apparatus according to any one of 

(1) to (7) above, in which 

        the control section controls so as to perform, with 

a wireless terminal connected to the own station, the 

different base station or a wireless terminal not 

connected to the own station, a sequence for confirming 

whether or not the wireless terminal connected to the own 

station, the different base station or the wireless 

terminal not connected to the own station is ready for 

transmission and reception of the frame including 

schedule information. 

(9) The communication apparatus according to any one of 

(1) to (8) above, in which 

        the control section controls scheduled 

communication of the own station based on received 

schedule information of a different base station. 

(10) The communication apparatus according to any one of 

(1) to (9) above, in which 

        the control section determines, based on received 

schedule information of a different base station, a 

transmission schedule of a frame for inducing multi-user 

communication of an uplink, and a resource, information 
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of a transmission permission terminal, a transmission 

permission traffic and a communication parameter to be 

used in the multi-user communication of an uplink. 

(11) The communication apparatus according to any one of 

(1) to (10) above, in which 

        the control section controls so as to receive 

schedule information ofa different base station after the 

frame including schedule information of the own station 

is transmitted. 

(12) The communication apparatus according to any one of 

(1) to (11) above, in which 

        the control section controls so as to receive 

schedule information of a different base station after a 

transmission request for schedule information is 

transmitted. 

(13) The communication apparatus according to any one of 

(1) to (12) above, in which 

        the control section controls transmission of 

information indicative of a corresponding relationship of 

a plurality of identifiers of wireless terminals 

connected to the own station. 

(13-1) The communication apparatus according to any one 

of (1) to (13) above, in which 

        schedule information in which information of 

tipless elegance is described in an identifier with which 
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the base station is identify a wireless terminal. 

(14) A communication method in a communication apparatus 

that operates as a base station, including: 

        a step of transmitting a frame that includes 

schedule information relating to scheduled information of 

the own station and is received by a different wireless 

terminal; and 

        a step of receiving schedule information relating 

to scheduled communication of a different base station. 

(15) A communication apparatus, including: 

        a communication section configured to transmit and 

receive a wireless signal; and 

        a control section configured to control operation 

as a wireless terminal subordinate of a first base 

station; in which 

        the control section controls reception of a frame 

including schedule information relating to scheduled 

communication from a second base station to which the own 

station is not connected and transmission of the schedule 

information of the second base station to the first base 

station. 

(16) The communication apparatus according to (15) above, 

in which 

        the control section controls so as to perform, with 

the first base station and the second base station, a 
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sequence for confirming whether or not the first base 

station and the second base station are ready for 

transmission and reception of the frame including 

schedule information. 

(17) The communication apparatus according to any one of 

(15) or (16) above, in which 

        the control section controls so as to transmit the 

schedule information of the second base station using a 

frame that has a configuration and contents partly or 

fully same as those of a different wireless terminal 

connected to the first base station. 

(18) The communication apparatus according to any one of 

(15) to (17) above, in which 

        the control section controls so as to transmit, 

after information relating to holding of schedule 

information of the second base station is transmitted to 

the first base station, schedule information of the 

second base station held by the own station to the first 

base station. 

(19) The communication apparatus according to any one of 

(15) to (18) above, in which 

        the control section controls so as to transmit, 

after information relating to holding of schedule 

information of the second base station is received from 

the first base station, the schedule information of the 
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second base station held by the own station to the first 

base station. 

(20) The communication apparatus according to any one of 

(15) to (19) above, in which 

         the control section controls so as to transmit, 

after information relating to a transmission request for 

schedule information of the second base station is 

received from the first base station, the schedule 

information of the second base station held by the own 

station to the first base station. 

(21) The communication apparatus according to any one of 

(15) to (20) above, in which 

        the control section controls an operation mode of 

the communication apparatus based on schedule information 

of the first base station. 

(22) A communication method in a communication apparatus 

that operates as a wireless terminal subordinate of a 

base station, including: 

        a step of receiving a frame including schedule 

information relating to scheduled communication from a 

different base station to which the own station is not 

connected; and 

        a step of transmitting the schedule information of 

the different base station to the base station to which 

the own station is connected. 
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[Reference Signs List] 

[0195] 

        200 ... Communication apparatus, 201 ... Data 

processing section, 202 ... Control section 

        203 ... Communication section, 204 ... Power supply 

section 

        211 ... Modem section, 212 ... Spatial signal 

processing section 

        213 ... Channel estimation section, 214 ... 

Wireless interface section 

        215 ... Amplification section, 216 ... Antenna 
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CLAIMS 

 

1.        A communication apparatus, comprising: 

        a communication section configured to transmit and 

receive a wireless signal;  

        a control section configured to control operation as a 

base station; and 

        the control section controls transmission of a frame 

that includes schedule information relating to scheduled 

communication of the communication apparatus and is received 

by a different wireless terminal or controls reception of 

schedule information relating to scheduled information of a 

different base station, and 

wherein the schedule information includes information 

relating to a transmission schedule of a frame for inducing 

multi-user communication of an uplink, and the frame for 

inducing the multi-user communication of the uplink is 

transmitted in accordance with a collision avoidance mechanism 

whereby a random waiting time is selected, and the frame for 

inducing the multi-user communication of the uplink is 

transmitted after the expiry of the random waiting time. 

 

2.        The communication apparatus according to claim 1, 

wherein 

        the scheduled communication includes multi-user 

communication of an uplink. 
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3.         The communication apparatus according to claim 1, 

wherein 

        the schedule information includes information relating 

to a resource, information of a transmission permission 

terminal, a transmission permission traffic or a communication 

parameter to be used in multi-user communication of an uplink. 

 

4.        The communication apparatus according to claim 1, 

wherein 

        the schedule information of a different base station is 

received from at least one of a wireless terminal connected to 

the communication apparatus, the different base station or a 

wireless terminal connected to the different base station. 

 

5.        The communication apparatus according to claim 1, 

wherein 

        the frame that includes schedule information of the 

communication apparatus and is included in a destination 

address that is received by a wireless terminal connected to 

the communication apparatus, a different base station and a 

wireless terminal connected to the different base station is 

transmitted. 

 

6.        The communication apparatus according to claim 1, 

wherein 

        the frame that includes schedule information of the 
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communication apparatus is transmitted simultaneously with a 

beacon frame or as part of the beacon frame. 

 

7.        The communication apparatus according to claim 1, 

wherein 

        the control section controls so as to perform, with a 

wireless terminal connected to the communication apparatus, 

the different base station or a wireless terminal not 

connected to the communication apparatus, a sequence for 

confirming whether or not the wireless terminal connected to 

the communication apparatus, the different base station or the 

wireless terminal not connected to the communication apparatus 

is ready for transmission and reception of the frame including 

schedule information. 

 

8.        The communication apparatus according to claim 1, 

wherein 

        the control section controls scheduled communication of 

the communication apparatus based on received schedule 

information of a different base station. 

 

9.        The communication apparatus according to claim 1, 

wherein 

        the control section determines, based on received 

schedule information of a different base station, a 

transmission schedule of a frame for inducing multi-user 
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communication of an uplink, and a resource, information of a 

transmission permission terminal, a transmission permission 

traffic and a communication parameter to be used in the multi-

user communication of an uplink. 

 

10        The communication apparatus according to claim 1, 

wherein 

        the control section controls so as to receive schedule 

information of a different base station after the frame 

including schedule information of the communication apparatus 

is transmitted. 

 

11.        The communication apparatus according to claim 1, 

wherein 

        the control section controls so as to receive schedule 

information of a different base station after a transmission 

request for schedule information is transmitted. 

 

12.        The communication apparatus according to claim 1, 

wherein 

        the control section controls transmission of information 

indicative of a corresponding relationship of a plurality of 

identifiers of wireless terminals connected to the 

communication apparatus. 
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13.        A communication method in a communication apparatus 

that operates as a base station, the communication method 

comprising: 

        transmitting a frame that includes schedule information 

relating to scheduled information of the communication 

apparatus and is received by a different wireless terminal;  

        receiving schedule information relating to scheduled 

communication of a different base station 

wherein the schedule information includes information 

relating to a transmission schedule of a frame for inducing 

multi-user communication of an uplink; 

selecting a random waiting time; and  

transmitting the frame for inducing the multi-user 

communication of the uplink in accordance with a collision 

avoidance mechanism after the expiry of the random waiting 

time. 

 

14.        A communication apparatus, comprising: 

        a communication section configured to transmit and 

receive a wireless signal; and 

        a control section configured to control operation as a 

wireless terminal subordinate of a first base station; wherein 

        the control section controls reception of a frame 

including schedule information relating to scheduled 

communication from a second base station to which the 

communication apparatus is not connected and transmission of 



 97  

the schedule information of the second base station to the 

first base station, 

wherein the schedule information includes information 

relating to a transmission schedule of a frame for inducing 

multi-user communication of an uplink, and the frame for 

inducing the multi-user communication of the uplink is 

transmitted in accordance with a collision avoidance mechanism 

whereby a random waiting time is selected, and the frame for 

inducing the multi-user communication of the uplink is 

transmitted after the expiry of the random waiting time. 

 

15.        The communication apparatus according to claim 14, 

wherein 

        the control section controls so as to perform, with the 

first base station and the second base station, a sequence for 

confirming whether or not the first base station and the 

second base station are ready for transmission and reception 

of the frame including schedule information. 

 

16.        The communication apparatus according to claim 14, 

wherein 

        the control section controls so as to transmit the 

schedule information of the second base station using a frame 

that has a configuration and contents partly or fully same as 

those of a different wireless terminal connected to the first 

base station. 
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17.        The communication apparatus according to claim 14, 

wherein 

        the control section controls so as to transmit, after 

information relating to holding of schedule information of the 

second base station is transmitted to the first base station, 

schedule information of the second base station held by the 

communication apparatus to the first base station. 

 

18.        The communication apparatus according to claim 14, 

wherein 

        the control section controls so as to transmit, after 

information relating to holding of schedule information of the 

second base station is received from the first base station, 

the schedule information of the second base station held by 

the communication apparatus to the first base station. 

 

19.        The communication apparatus according to claim 14, 

wherein 

         the control section controls so as to transmit, after 

information relating to a transmission request for schedule 

information of the second base station is received from the 

first base station, the schedule information of the second 

base station held by the communication apparatus to the first 

base station. 
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20.        A communication method in a communication apparatus 

that operates as a first base station, the communication 

method comprising: 

        receiving a frame that includes schedule information 

relating to scheduled communication from a second base station 

to which the communication apparatus is not connected; 

transmitting the schedule information of the second base 

station to the first base station, wherein the schedule 

information includes information relating to a transmission 

schedule of a frame for inducing multi-user communication of 

an uplink;  

selecting a random waiting time; and  

transmitting the frame for inducing the multi-user 

communication of the uplink in accordance with a collision 

avoidance mechanism after the expiry of the random waiting 

time. 

 

 


