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Notice 
This translation is machim"--generatt>tL It cannot be guaranteed that it is intelligible, accurate, 

co1nplete, reliable or fit for specific purposes. Critical decisions, such as cornrnercially relevant or 

financial deci.sions, should not be based on rnachine-translation output 

CLAIMS JP2008235961A 

l. 

1s A wireless communication syste.m including a parent '>-Virdess cornmu.nication device and a 

plurality of child wireless communication devices, vvhendn the parent \-Virdess communication 

device inclmks a first transmission means for transmitting a beacon and information on the 

frequency and transrnission t.irning of the beacon. The same as the first broadcast signal, based 

on the St'Cond transmission means for transmitting the first broadcast signal. the measuring 

rm�ans for measuring the n:•f_:dvf�d pO\ver of tlm signal transrnittt�d by each of the plurality of 

child vvireless comnmnkatlon devices, and the received po,;ver. A selection tnf}ans for selecting 

a broadcast radio communication device to transmit a second broadcast signal including 

inforrnation on the frequency and transrnission timing of the beacon from the plurality nf child 

radio communication devices, and the broadcast radio communication device to the first 

broadcast signal. The child \Nin_,.Jess communication device includes a third transmission 

2. 

means for transmitting notiflcation instruction information instructing the transmission of the 

second notification signal in parallel \Nith the transmission of the second notification signal, 

and the child wireless comrm.mication dE'Yirn recE•ives the notlficatlon instruction infrmnation, 

The rece.iving m1:.',U1s and the fotwlh transmitting nwans that when the notification instruction 

information is received, transmits the second notlficatlon signal to another child ,vireless 

cornrnunication 1..-Jevict' in parallel \Vit.h t.hf' transmission of the first noti.Hcation signal by the 

parent vvire!ess communication device, And the information .included in either the second 

receiving means for receiving at least one of the first broadcast signal and the second 

broadcast signal, and either the received flrst broadcast signal and the received second 

broadcast signal. .A w.ire!ess communication system including a third receiving means for 

receiving the beacon based on the above. 
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3S A \.>;,'in,:.;foss communication (fovke that. cornmunicatr>.s with a p!uralit_y of child wirn!J->.ss 

communication devices, that ls. a first transmission nwans for transrnitting a beacon, a second 

transmission means for transrnitting a first notification signal including information on the 

frequency and transmission timing of the beacon, and a second transmission means .. A 

measuring means for rrwasuring the reception pO\ver of a signal transmitted by each of the 

plurality of child vvireless comrmmi.cation devices, and a second notification including 

infonnation on the frequency and transmission tirning of the beacon \Vhich ls the sarne as the 

first notification signal based on the received power. The second broadcast signal is 

t.ransmiued t.o the broadcast radio communication device and the selection means for

selecting the broadcast radio communication device to which the signal should be transmitted

from the plurality of child radio communication devices in parallel \-Vith the transrnission of

the first broadcast signal. A \Vin,•less communication device comprising: a third transmission

means for transmitting notltkation instruction information instructing the user to do so.

3. 

s-1 The vl"irdess comnmnication dr,:vke according to claim 2, ,vherein the notification instruction 

infonnation instructs to transrnit the second notification signal in a frequency band different 

from thE:� frnquency band of the tlrst notification signal. 

4. 

uo The vdrdess comnmnlcation according to clairn 2, \,vherein the se!N:.tion nwans selects a 

plurality of the broadcast radio communication dE:�vices, and the plurality of broadcast radio 

communication devices transmit the second broadcast signal in a time-division manner. 

apparatlis. 

5. 

67 The vvireless comrmmkation device according to claim 2, wherein the notiflcation ,vi re less 

communication devke detects signal interference and transrnits the second notification signal 

in a frequency band in \•Vh.ich s.ignal interference does not exist 

6. 

n The notification instruction inforrnation includes a frequency hopping pattern in which the 

second notification signal .ls transmitted by frequency hopping, and the notification radio 

cornrnunication device transmits the second notification signal in the frequency hopping 

pattern. 2. The \•Vireless cornrmmicatlon devin� according to 2. 

7.
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so A grouping means for grouping the plurality of child ,.virnless communication diwiu�s 

according to the magnitude of the received po\ver ls further provided, and the sdection rneans 

is N (N is an inH.'ger of 1 or morn) from the group having the smallest receiw:�d powt:�r. The 

,vireless cormnunicatfon device according to claim 2. \-vherdn the child ,..virdess 

communication device is selected as the notification wireless communication device. 

8. 

88 For each of the child \-Vireless communication devices. priority information including at least 

one of the power suppl)' duration, the remaining battery leveL and the frequenc_y at which 

signal interference is detected is acquired from the plurality of child \vireless communication 

devices. Based on tht• acquisition means and the priority information, the increasing duration 

of po\ve-r supply and the remaining battery level, tlw less frequently the s.ignal inh.>rforence .is 

detected, the higher the priority is given, and the received pO\-ver. Further includes a grouping 

means for grouping the plurality of child \".'ire!ess cmnrmmication devices according to the size 

ofthe above, and the selection means has the highest priority N (N is 1) frmn the group having 

the smallest. received pmver. The \<Vireless connnunication dtwicr' according to claim 2, ,.vhereln 

a child \Vireless communication devke (the above integer) is selected as the notification 

wirdess communication d1:.�vke. 

9. 

102 Information on tht) frequency of a beacon transrniu.ed from Hw parent wirnless 

10. 

comrnunkation devkf.� and the trans1nission timing of the beacon in tlw \-Vlrnless 

communication system including the pan.mt \Vireless communication device and a plurality of 

child ,vireless communication devices, Instructs to transinit a second broadcast signal 

including information on the frequency and trans1nission timing of the beacon, vvhicb is the 

same as the first broadcast signal transmitted frorn the parent wireless communication 

device, .in parallel \•vith the transmission of the first broadcast slgnaL The first rece.ivi.ng 

means for receiving the notification instruction infrxmation from the parent vvireless 

communication device, and ot:her children in parallf•l \'Vith the transmission of the first 

notification signal by the panmt w.irefoss communication device when the notification 

instruction information is received. A transmission rneans for transmitting the second 

broadcast signal to the wireless communication device, a second receiving means for 

receh.ling at least one of the first broadcast signal and the second broadcast signal. the 

received first broadcast signal, and the above. A \Vireless communication device including a 

third reu.>ivlng .means for rece.lving the beacon based on information included i.n any one of 

the received second broadcast signals. 

121 The ,.:virdess communication device according to claim 9, ,.vherdn t.ht� notiflcation inst.niction 
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11. 

information instructs to transmit. th1::• second notification signal in a frequency band differnnt 

from the frequency band of the first not.lfkation signal. 

.121 Thf.� \•Virnless comrmmicaHon device according to claim 9, wherein the transrnission means 

transmits the second broadcast signal together v.ith other child \Vireless communication 

devices in a time--divlsion manner. 

12 

.t33 Thf.� \•Virnless comrmmicaHon device according to claim 9, further comprising a detection 

rneans for detecting signal interference, wherein the transmission means transmits tlw 

second broadcast signal in a frequency band in which signal interference does not exist 

13, 

Lm 9. The notification instruction infor.mat.ion indudes a frequency hopping pattffn for 

transmitting the second notitkation signal by f rnquency hopping, and thr..� transmission 

14. 

means transmits the second notitkation signal in the freqm:.ncy hopping pattern according to 

claim 9. The vvirdess communication device described. 

1413 An additional transmitting means for transmitting priority information including at least one 

of the pm•ver supply duration, battery level, and frequency at which signal interference is 

detected to the parent \'\1ire!ess cornrnunication device is provided. The 'vvireless 

communication device acquires priority information frorn a plurality of child wireless 

communication devices, and based rm the priority information, the !.onger the duration of 

p(nver supply and Hw remaining battery level, the less frequently signal interfrm::'nce is 

det.ectNl The higher the priority is given, the pltirallty of child wirelt�ss conummicatlon 

devices are grouped according to the rnagnitude of the n.icdved prnver, and N (N Is 1 or 

more) having the highest priority from the group having the smallest received pmver. The 

,vireless communication device according to dairn 9, wherein a child \-Vireless cornrmmication 

device is selected .as the notification vvirdess communication device. 
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Notice 
This translation is machim"--generatt>tL It cannot be guaranteed that it is intelligible, accurate, 

co1nplete, reliable or fit for specific purposes. Critical decisions, such as cornrnercially relevant or 

financial deci.sions, should not be based on rnachine-translation output 

DESCRIPTION JP2008235961A 
10 \Vire!ess cornrnunication devices and systerns 

[000 l J 

14 The pn�sent invention relatt'S to a ·vvirdess communication device and a \'Virek�ss 

communication systm1), and relates to, for t�xarnple, a \Vlrek'Ss comrmmication Sj'Stem in \'Vhich 

a i)!uralitv of terminals forrn one network. t ,, 

[00021 

20 In a conventional vdrdess ad hoc net\'vork for example, wh1c�n a parent terminal selects a 

parent tenninal candidate from a plurality of child terminals and notifies the priority order S<) 

that a notification signal is not broadcast for a predetermined time, the parent terminal 

candidate has priority. It becomes a new parent terminal according to the order and transmits 

a notification signal. By doing so, tlw pt:riod in \Nhich the parent terminal does not exist can be 

shortened, and. the terminal vdshing to participate in the net\-vork can immediatel_y start 

communication ,-vHh the panmt h:>rrninal (see, for examplf>, Pav.mt Document 1), 4:./Hlfl

,-, .-. --) :;· 
6' ,, ·') ··, l '- M1 

c., U t. :.l ·--- ,:) ,:_, t L l'!Z 

[0003] 

3J In a systern that assumes a ,-videband system of several gigahertz and does not kncwv where the 

broadcast signal is transmitted, .in order to ickmti(y the frequency of the broHdcast signal and 

its information, a method of sequentially scanning a narrovv band or a method of scanning a 
narrow band in order, TJrnre are methods to obtain the spread gain, but these take time to 

identif:t the broadcast signal. If an attempt is made to rncfiive the notification signal in a short 

timl�, the probability of failurn in reception incrnases, and the terminal that wants to ne\-vly join 

t.he rn�twork cannot receive the notification signal and starts operating as Um parent terminal
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itsdf. In other words, in gm1eral ad hoc cornrmmication, a terminal that wants to mw.?1:y join thr:.� 

network first searches for the parent terminal, but .if the parent terminal cannot be found. it 

br:.>comr:.'s the parent tr:.�rminal itself. Therefore, \vhen the net\vork load is high and the reception 

operation time of the parent terminal is long, the parent terminals may be scattered and the 

system throughput of the netvlork may be significantly reduced. 

!0004]

,w The present invention has bt>en made in consideration of the above--mentloned circumstances,

and an d�ject of the present invention is to provide a wireless conununication device and a 

system capable of improving the system throughput of a network. 

!0005]

ss? The \Vlreless connm.mlcation systern as one aspect of the ptesent invention is. a \iVireless

cormnunication S)'Stern including a pan::.int vdreless conummicatlon device and a plurality of 

child \Vin�less communication devices, and the parent vvirnless communication device is a first 

transmission means for transmitting a beacon. A second transm.itting means for t.ransrnit.t.ing a 

first broadcast signal including information on the freqmmcy and transmission timing of the 

beacon, a measuring means for nwasuring the recdved power of the signal transmitted by 

each of the plurality of child wireless communication devices, and the received power. A 

sek�ction means for sek�cting from the plurality of child \'Vireless communication devices a 

broadcast \Vireless comrnunicatJon device to transrnit a second broadcast. signal .including 

information on the frequency and transrnission timing of the beacon, \.Vhich is the same as the 

first broadcast signal. The notitlcation \Virdess communication device is provided with a third 

transmission means for transrnltting notification instruction infonnation instructing the 

transmission of the SE.!Cond notification signal in parallel vvith the trans1nission of the first 

notification signal, and the child vvireless comrnunication. The device is a first receiving means 

for n.'ceiving the notification instruction information, and w+wn the notification .instruction 

information is received, the device is sent lo another child \vireless communication device in 

para11<:,1 ·vvith the transmission of the first. notification slgnal by the parent ,v.tn�lE•ss 

communication device, A fourth trans.rnltting nieans for transmitting the second broadcast 

signal, a second receiving means for receiving at least one of the first broadcast signal and the 

second broadcast signal, lhe rect>ived first broadcast signal, and the rnceptlon. Jt is 

characterized by co.mpris.lng a third receiving 1neans for receiving the beacon based on the 

information included in any one of the second broadcast signals. 

[OOOGJ 

n The vdrdess conununkation device as one aspect of the present .invention is a wireless 

communication (fovice that communicates \Vith a plurality of child \Vireless communication 

devices, and includes a first transmission means for transmitting a beacon and information on 
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the frequency and transrnission timing of the beacon. l The s1:.�cond transmitting means for 

transmitting the broadcast signal, the measuring rneans for measur.ing the rece.ived pO\ver of 

th1:.' signal transmitted by each of the plurality of child wireless communication deviu:�s, and 

the beacon vvhkh is the same as the first broadcast signal based on the received povver. A 

selection rm.>,.:ms for selecting a broadcast radio communkatlon device to transmit a second 

broadcast signal including information on the frequency and transmission Urning from the 

plurality of child radio communication devices. and the broadcast radio comnmnlcation device 

for the first broadcast signal. his characterized by comprising a third transmission means for 

transmitting notification instruction information instructing transmission of the second 

notification signal in parallel \Vith transrnission. 

[0007] 

93 The vvlreless communication device as one aspect of the present invention is the vvireless 

communication device in a wireless cornrnunication systern including a parent 'Nirdess 

cormnunication device and a plurality of child vvireless cornmunication devices, and a beacon 

transmitted from the parent \;vfreless comrnunkation dr,vice. The second broadcast signal 

including the same beacon frequency and transmission tinri.ng infQrn1ation as the first 

broadcast signal transmitted from the parnnt \Vireless communication device, including tlH:� 

frequency and transmission timing information of the beacon, is transmitted to the first 

broadcast The first receiving means for receiving the notification instruction information 

instructing to transmit in parallel with the transmission of tilt:� signal from the parent \'Vireless 

cornrnunication device, and the first receiving rneans b.j' Hw parent \•Virdess communication 

device vvhen tfa> notification instruction information ls rl�cdved. l Transmission means for 

transmitting the second broadcast signal to another child wireless co1nmunk ation devicP in 

parallel with trans1nission of the broadcast signal, and second reception for receiving at least 

one of the first broadcast signal and the second broadcast signal. lt is characterized by 

cornprising means and a third rnceivi.ng means for receiving the beacon based on the 

information contained in eitlu.'r the received tlrst broadcast signal or the received second 
<. 

broadcast signaL 

[OOOSJ 

.113 According to the vvirelt•ss communication device and system of the present invention, the 

system throughput of the network can be improved, 

[0009! 

1 m Hereinafter, embodiments of the present invtmtion wiH he dHscdlwd. 

!001 OJ
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122 Hereinafter, dm ,.virnless cornmunication <-hwic(� and the system according to dw embodinmnt 

of the present invention v.inl be described in detail \Vlth refen.>nce to tlw drmvlngs. 

12-1 ThE:� \-Virnfr.,ss communication ckvice may be called a terminaL 

U5 FIG, 1 shmvs an example of a system configuration of the present. embodiment. The t.enninals 

l 0 1 to l 07 form one netvmrk (hereinafter, also referred to as a system). and data can be

connnunkatt•d vdth t•ach other using signals in a conummication frequency band

(hereinafter. referred to as a main hand), Here. the tenninal 10 .l operates as a parent

tenninal. The parent terminal transmits a notitlcation signal and a beacon for a tenninal

newly joining the net.\vork. Each terminal in the net.\vork transmits a data conummication

signal at a frequency and time slot specified by the parent tenninaL

[0011] 

1s5 FIG, 2 shO\-vs a conceptual diagrarn of a notification signal and a beacon transmitted from the 

parent tenninaL 

137 The notification signal 201 is a signal that can be demodulated when a terminal nev./ly joining 

the network continues to receive H for a relatively long time (for example, several tens of 

frames: l frame is 4 ms), and is transmitted from the parent t.errninaL Contains frequency 

and timing information for dK bE:?acon 202. The beacon transmitted from the parent terminal 

contains net\•Vork-specific information, and the terminal that ,.vants to join Um 1mt\-vork uses 

this information to request. the parent tennina1 to jo.in the network. The beacon .is 

transmitted by the parent terminal once per frame. From the parent terminal 101 and the 

child terminal 102, the child tenninal 107 performs data communication 203 using a 

frequt>ncy or time different from that of the notification signal 201 and the beacon 202. Data 

communication 203 is used for communication \'Vithin the same net,vork 

[0012] 

rno Tlw parent terminal 101 selects a broadcast signal transmission terrninal from the child 

tenninals in the net,-vork. 

1s2 The selection nwthod vdH be described lat.er with rnforence to FIGS. G, 7, and 1 L 

Opportunities to choose rnay be made on a regular basis or when the ter.m.inal Tw,:vly joins 

the net\'Vork Here, lt is assmned that the parent terminal 101 has selected the child terminal 

103 and t.lw child tt•rrninal 104 as the broadcast signal transmission terminal. The parent. 

terminal 101 notifies the child terminal 103 and the child terminal 104 selected bv the 
,. 

nollflcallon signal transmission terminal of the notification signal transrnission instruction 

information 108 and 1.09. The notification signal transmission instructi.on information 

includes information necessary for the notified child terminal to transrnit the notification 

signal. Here, it is assumed that the notification signal transmission instruction inhwrnation 

includes the ID of the other party to be notified, tJw timing of transm.itti.ng the notification 

signal, tht' cycl1:\ and the length of transmission. Other information incluckd includris, for 

exarnple, a frequency band in which the broadcast signal transmitting tenninal transmits a 
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broadcast signal, a freqmmcy hopping patt1:>n1, and a spread cmk�. The child tmTnina1s 103 

and 104 that have received the notification s.ignal transm.ission instruction information 108 

and 109 become the notification signal transmission terminal and start transmitting the 

notification signal according to the instruction infbrrnation. Further. vvhen the notification 

signal transrnission terminal is changed, the parent term.ina1 transmits the notification signal 

stop instruction information for returning from the notification signal transmission terminal 

to the normal child terminal in the same manner as the notlficatlon signal transrnission 

instruction information, Send to the termlnaL 

[0013J 

.t 75 FIG, 3 shows a specific example of the notification signal, 

1 m The notification signal 201 of FIG. 3 is the sanw as the notification signal 20 l of FIG. The 

broadcast signal 201 includes hvo narro\-vband signals 301 and 302. The narrmvband 

signals 30 l and 302 are. for example. ASK (Amplitude Shift Keying) signals, and 

simultaneously transmit exactly the sarne baseband signal in tvvo frequency bands separated 

by a frequenc.·;,.i of A f \.Vbr:n PSK (Phase Shift Keying) is used, information is transmitted 

using differential phase modulation in \•Vhich information is added to the phase difference 

bet\Vl:.'f>n one signal and th1:.� odKr signal. It is assumed that !:::.. f is a system--specific value, and 

each tnrninal knrnvs the valm:, The child tt�rminal rncdvr,s tlw narrm,vtmnd signals 301 and 

302 in cross-correlation. 

[0014J 

1ss 4 and !5 shov�, the relationship between the notification signal transmitted by tlw parent 

terminal and the notification signal transmitted by the notification signal transrnission 

tenninaL 

rn1 In particular, the relationship shovvn in FIG. 4 is a rn;;tjor feature of the ernbodirnent of the 

present invention. 

100151 
196 ln FIG. 4, the notification signal 401 of the parent terminal 101 and the notiflcation signals 

405 and 406 of the notification signal transmission terminals 103 and 104 are 

simultaneously transn1itted at different frequencies, that is, in parallel. 

w.9 The broadcast signal 401 and the set of the broadcast signals 405 and 406 include the same

information (information on the frequency and timing of the beacon 202). That is, a set of

the broadcast signals 405 and 406 including the same information as the broadcast signal 

401 is transmHtPd in a tirne-division rnanrwr by the two broadcast signal transmission 

tf.>rrninals. That is, the broadcast signal transmission instruction information 108 and 109 

transmittl�d from the mastl�r tHminal 10 1 to the broadcast signal transmission terminals 

103 and 104 include the sarne information as the broadcast signal 40 l in parallel vvith the 

IPR2022-00468 
Apple EX1016 Page 1008



transrnission of Hm broadcast signal 40 l by tJw master terminal 101. fr includes an 

instmction to transmit the broadcast signal by the broadcast signal transmission terminals 

103 and 104 in a time division manner. As described above, the notification signal 

transmission instruction information includes the t!rning, period, transmission length. 

frequency band, etc. of transmitting the notification signal, and therefore, in parallel \Vlth the 

transmission of the notification signal by the parent terminal l 0 1, 2 It is possible for one 

notification signal transrnission terminal to transmit the notifkation signal in a time-division 

manner. In this example, the notification signals are transmitted in a time-division rnanner by 

the t\•VO notification signal transmission terminals l 03 and HM, but the rnaster tenninal l 0 1 

transmits the notification signal transmission instruction inforrnation to only one notification

signal transmission terminal, and 1 Only one notlficatlon signal transmitting tenninal may 

transmit the notification signal in parallel \.'Virh the transrnission of the notification signal by 

the parent terminaL Here, the notification signal transmission term.ina1 103 that transmits 

the noUflcaUon signal 405 cannot receive the data communication signal 403 because its 

O\.Vn trans1nission signal interferes, Similarly, it becmnes ver_y difficult for the broadcast 

signal transmission terminal l 04 that transmits the broadcast signal 406 to receive the data 

communication signal ,:JQ4. Therefore, it is necessary to allocate slots so that one terminal 

does not transmit and receive at the sarne time, 

[0016] 

221 The notification signal 401 and the notification signals 405 and 406 notify the frequency and 

thning of the beacon 402 over seVf!ral tens of franws. 

2w During this time, even if the lnterforence signal 407 ls gfmerated and the parent terminal l O l 

has no choi<:1:.' hut to stop tht; notification signal 401, the noti fication signal 406 of the 

notlfication signal transmission tenninal 104 continues to be transmitted. That is, even if it 

becomes difficult for the child terrninal to receive the notification signal of the nmster 

tenninal 10 l, the child terminal can receive the notification signal because of the notification 

signal trans.m.ission terminal 1.04, Therefore, the terminal ne\\1lyjoini.ng the network can 

receive the beacon 402 vvlthout having to restart the reception of the notification signal from

the beginning. \Nhen the terminal 101 detects the occmTf'nce of the intetfernnn� signal 407, 

the terminal 101 stops the transm.iss.ion in the frNJtwncy band (transmission of the 

notification signal 40 l ), performs carrier sensing in the main band, and then retransrnits the 

notification signal in the band vdthout the inter!1:irence signal. Start sending. In addition to 

interference, it rnay be difficult for the child terminal to receive the notification signal from 

the parent terminal depending on the position of the parent terminal. Assuming such a case, 

.it is des.irable that the broadcast signal transmission terminal 104 ls located far from the 

parent terminaL 

10017] 

?4? In FIG. 5, the notification signal 50 l of the parnnt terminal l O 1 and the notification signals 
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505 and S06 of Hm not.Hkat.ion signal transmission terminals l 03 and HH arn transmith�d 

in a time division .manner. 

2so ThE:� data communication signals 503 and 504 an� signals transmitted by the child terminal 

and received by the parent terminal 101. Here, it ls assumed that the data communication 

signals 503 and 504 are transmitted by the broadcast signal transmission term.inals l 03 and 

104. At I.his time, when tht• rnaster terminal 101 receives the data communication signal 50:3

and the data comrnunkatlon signal 504, if the broadcast signal 501 is transmitted, the

transrnission signal transmitted by the master terminal 101 is the receiving side of the

mas I.er terminal l O l. It becomes difflcult to receive the signal due to a large interference.

Therefore, the parent terrninal l O l does not transmit the notification signal during the 

reception operation, and instructs the selected notification signal transmission terminals 103 

and 104 to transmit. the notification signal during the reception operation by the parent 

terminal. By issuing such an instruction, the parent terminal 101 and the notification signal 

transrnission terminals l 03 and 104 transmit the notification signal in a time--division 

manner. 

[00181 

2t>'i3 The broadcast signal 501 and the broadcast signals 505 and 506 notify the frequency and 

timing of the beacon 502 over several tens of frames, 

c:us In FIG, 5, the notification signal 501 of the rnaster terminal and the notification s.igna!s 505 

and 506 of the notification signal transmission tE:�rminal an� transmitted at different 

freqmmcies, but they may he transrnittr'!d at the sanm frnquency. During this Hme, even if Hw 

parent tenninal 10 l has no choice but to stop the transmission of the notification signal 

when receiving tht� data communication signals 503 and 504, the notification signal from the 

notlfication signal transmission tenninal is t.in1e~divisioned. Since the transmission continues, 

the terminal DE.!\•Vl_y joining the net\vork can receive the beacon 502 vvithout having to restart 

the reception of the notification signal from the beginning. Assuming such a case, it is 

desirable that the broadcast signal transm.issi.on terminal ] 04 i.s located near the parent 

tenninaL 

[0019J 

2s1 4 and 5 sh<.iv;.1 an example in which a broadcast signal that can be received by nm tenninal is 

transmitted even if the termlna:J does not know the frequency band in vvhich the broadcast 

signal is transrnitted. 

c:H-1 In addition to this, it is also possible that tlm terminal is transmitting a notification s.igna! that 

cannot be received unless the terminal knows the frequency band .in which the notification 

signal is trnnsrnitted, At this time, the terminal that wants to participate in the network even 

if the notification signal transmittt.'d b,y the parent terminal. is stopped by the noti!lcation 

signal transmitting tt�rminal transmitting the notification signal in the same frequency band 

as the notiJkation signal transmitted by the parent terminaL VVm hr, able to receive the 
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broadcast signaL However, in this case, it is pnrntised that the t��rmina1 that ,vants to 

participate in the netvvork knows the frequency band of the notification signal transmitted by 

the pan.'nt terminal. Such a notification signal that the terminal cannot receive \'Vithout 

knovving the frequency and a notification signal that can be received \-vithout the terminal 

knmving the frequency band in vvhich the notification s.ignal is transrnitted may exist at the 

same tlrne. Further, the notification signal c.k•scribed ,vith reference to FIGS, 4 and 5 may be 

applied to either notification signaL 

[0020! 
300 FIG. 6 shows a sequence diagram ,-vhen the parent terrninal deterrnines ,vhether or not the 

child tenninal becomes a notification signal transmitting terminal when joining the net\'VOT'k 

302 Terminals 61 1 and G 12 that have not yet joined the netvwrk of the parent terminal 610 

receive the notification signal transrnitted by the parent terminal or the notification signal 

transmitting terminal, and also receive the beacon tnmsmitted by the parent terminal to 

obtain network information. It Is assumed that \,Vhen the child terminal 6 .11 receives a 

request to join the network, that is, a rnquest for channel allocation for data communication, 

the child terminal G 11 notifies fhe parent terminal G .10 of the request to jQin the network 

(step SGO 1). The parent tenninal 610 that has receiw:�d the net\•vork participation request 

performs a broadcast signal transmission terminal selection procr,ss using signal power or 

the like (step SG02). In the broadcast signal transrn.ission terminal selection process, the 

parent terminal 610 measttr1:.�s the signal povver of the net\•vork participation request signal, 

,,,stirnates the distance to the child terminal based on the magnitudr-, and the child located at 

the desired distance according to the processing conrnnt Sek}ct a wnninaL The notification 

signal transmission terminal selection proct'SS vdl! bt> described Iat1:.�r \Vith reforenw to FIG. 

In this example, the case \•Vhere the terminal 61 1 is not designated as the notification signal 

transmission terminal is shmvn, In this case, the parent terminal 610 notifies only the answer 

regarding the netvv'ork participation requesL Here, tlw per.mission notification regarding the 

network participation request is notit1ed to the child terminal 611 (step S603). 

100211 
322 Next, it is assumed that the child terminal 612 is requested to join the nervvork and the parent 

tenninal 610 is notified of the network participation request {step S604), 

J24 At this time, the parent terminal G 10 performs the broadcast signal transmission terminal 

selection process ln the same rnarmer as described above (step S605), Here, when the parent 

terminal 6 .1 0 decides to sekx:t the child terminal. 612 as the not!ficat.lon signal transmission 

terrninal, the parent tenninal 6 l O notifies the child terminal 612 of the perrnission 

notification regarding the nelvi-'nrk participation request. (step 5606), and thP notification 

signal trans.m.ission instruction .information, Is also notified (step S607), 
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[0022] 

333 The broadcast s.ignal transmission instruction information ma_y include information such as 

information to be carried on the broadcast signal, fn:'quency band, diffusion code, beam 

direction, transmission pm-ver, and the like, in addition to tlrning information of the broadcast 

signal to bt:• transmitted by the slave terminal 612. 

337 As the notification signal transmission timing, the timing at \Vhich the parent terminal 610 

performs the reception operation may be specified so that the child terminal 612 trnnsrnits 

the notlflcaUon signal vvhlle the parent terminal 610 is in the reception operation. Further, in 

consideration of the case vdmre the panmt terminal 610 stops the notification signal due to 

the generation of an interference signal or the like, it may be specified to transmit the 

notification signal to another notification signal transmission terminal in a tirne division 

manner. Vlht•n the frequency band is specifi.ed, if a band having a Imv frequency correlation 

with the frequency band of the notification signal transmitted by the rnaster tenninal 610 is 

specified, the possibility that the notification signal cannot be transrnitted at the same tirne 

\•Vhen the interference signal is generated can he reduced. \Vhen the direction of the beam is 

specified, by directing the beam tmvard the center of the net\vork or the direction of the 

parent terminal, it is possible to prevent the terminal that the beacon of Um parent terminal 

G 10 does not reach from receiving the notification signal. The broadcast signal transmission 

instruction information is transrnitted from the parent terminal 610, for example, by a 

beacon or a data communication signal. 

[0023] 

:1ss Tlw terminal 612 that has received the broadcast signal transmission instruction inforniation 

performs thE:� broadcast signal transmission start process according to the content of the 

broadcast signal transrnission instruction information (step S608). 

358 If there is no dear instruction of the frequency band for transrnitting the broadcast signal in 

the broadcast signal transmission instruction information, the slave tenninaJ 612 performs 

carrier sense in the main band and transmits the broadcast signal .in the band \·\•·-here the 

interference signal does not exist The notification signal transmitted by the child terminal 

612 includes information necf!ssary fr)r rE>ceiving the beacon transrnitted by the parent. 

terminal, as well as the noti.tkatkm s.ignal transrnitted by the parent tennin.aL 

[0024] 

367 FIG, 7 shO\vs a sequence diagram \Nhen the notification signal transmission terminal ls 

periodica!J:y selected from the child terminals. 

369 Jt is assu.rned that the child terminal 71 1 and the child terminal 712 have already participated 

in the netvvork of the parent tenninal 710 and have been assigtmd channds for data 

communication. The child terminal 71 1 and the chi.Id terminal 7 12 peri.odica!ly transmit a 

nH_.,asurement pach>t for th(� parent terminal to ristimate the signal po\-Vtir and the arrival 

direction (step S701, step S703). It is desirable to USl'' a knm-vn signal for the measurement 
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packt�t so that the po,,'\ifff can he easily rneasun�d. FurHmr, when a narrmv band signal is 

transmitted, it .is possible that the PO\•Ver is significantly reduced due to the fading of 

freqmmcy selectivity. Tbereforn, dtlx�r a ,,,1ide band signal or a plurality of narr◊\-\,' band 

signals are transmitted using several frequency bands. You may. The parent terminal 7 10 

estimates, for example, the reception power and the arrival direction of a kno\vn signaL and 

selects a desired child terminal. 

!0025]

:m.:i The parent terminal 710 that has received the rneasurernent packet frmn the slave tenninal

711 perfonns a broadcast signal transmission terminal selection process (step S702), and 

determines whet.her or not the slave tt�rminal 71 1 should be selected as the broadcast signal 

transmission tennina!. 

387 Here, the parent terminal 710 determines that the child terminal 71 1 should not be selected 

as the broadcast signal transmitting terminal. and does not take any subsequent action. The 

parent terminal 710 that received thf! measurement packet 603 from the slave terminal 712 

shnilarly performs the notification signal transmission terminal selection process (sh�p 

S704), and detennines that the parent terminal 710 should select the child term.inal 712 as 

the notification signal transmission t1:.�rminal. And. At this time, the parent terminal 710 

transmits the notification signal transrnission instruction information to the child terminal 

712 (step S705), and the child terminal 712 that has received the notification s.igna! 

transmission instruction information performs the notification signal transmission start 

processing according to the instruction (step). S706). The broadcast signal transmission 

instruction information also inc!udf.'S information on whmher to transmit the broadcast 

signal at the same time at differnnt frequencies as illustrated in FIG. 4 or to transmit the 

broadcast signal in a time division manner as illustrated in FIG, 

[0026] 

.·mJ FIC 8 sho\vs a block diagrarn of an exarnple of a ,virnless communication device. 

HM First, each part v>liH be described along with the reception operation, Tl"w radio frf>quencji

signal n.'ceived from thtc1 antenna 812 is converted fron1 tJw radio frNJtmncy s.ignal into a 

baseband signal having a mainband frequency banchvidth b)' the RF/ IF processing unit 801. 

The baseband signal is converted into a digital signal by the ADC 802, 

[0027! 

,u I The power measurement processing unit 803 is used to rneasure the sig11al power of the 

signal from the child tenninal \;vhen operating as the parent terrninaL

<11:-i TJ-w signal po'><ver from the child terminal is ca!culat(id using, for example, RSSI (recelved

signal intensit)'') of the signal band. The nwasurement timing is notified from tlw control 

processing unit 806 when the netvwrk participation request is nx:eived from the child
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terrninal or when t.hf:> pov,ier measun�mm1t packet is received. Hm't"-, it is assumed that drn 

po\ver rneasurement packet is periodically transmitted frorn the child terminal, and tlw 

control processing unit 806 knovvs the cycfr.,. The 1m�asured signal power passes through the 

control processing unH 806 and is stored in the terminal category DB (DB: database) 81 1. 

[0028] 

-·i2J The notification signal reception processing unit 804 is used to receive a notification signal 

fron1 the parent terminal wlwn the terminal operates as a child terminaL 

ns The broadcast. signal data obtained by the broadcast signal reception processing unit 804, 

that is, information such as frequency and liming necessary for receiving the beacon of the 

master terminal is not.Uled to the control processing unit 80G.

[0029] 

431 The data signal reception processing unit 805 is used when receiving transmission data from 

the master terminal or child tenninal, when receiving a beacon from the parnnt terminal, and 

when receiving notification signal transmission inst.ruction information. 
013-1 Vihen thf:' beacon is n.�Cf:'ived, th1:.� information requin�d for receiving the beacon is received 

from the control processing unit 806, and after receiving the beacon, the information 

required for network participation included in the beacon and the slot allocation information 

for data communication are controlled and processed. Noti(y 806. When the transmission 

data ls receiV(:\d frorn the pan�nt tt�rminal or the child tenninal, the slot allocation infonnat.ion 

is reu.>ived from the control processing unit 806, and the reception processing is 1wrfornwd 

accordinol"v. 
I:::>'" 

[00301 

4-H Next. t.>ach part '><Vill be described along with the transmission opt.iration, 

-·H.5 The notification signal transmission processing unit 809 crei:i.tes a notification signal and

transmits it to the DAC 808 vvhen the terntinal is operating as a parent terminal, Beacon 

infonnation to be carried on the broadcast signal 1s received from the control processing un.it 

806, 

!0031]

1.,;2 The data signal transm.lss.ion pron.issing unit 810 nx:e!ves data from the control processing 

unit 806, transmits data to a parent terminal or a child terminal, transmits a beacon, and the 

like, 

455 Tlw signals output from the broadcast signal transmission processing unit 809 and the data 

signal transmission processing unit 810 are converted into analog signals by the DAC 808, 

cmTw,1rtN-J into radio frequency signals by the RF/ IF processing unit 807, and then output 
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from the antenna 812. 

[0032! 

1B2 In addition to the above processing, the control processing unlt 806 performs data exchange 

,vith Urn uppt•r layer and notification signal transmission terminal determ1natlon processing. 

-1e1 The terminal category database 811 stores infonnation on child terminals in the nenvork

\-vhen operating as a parent terminal. 

[0033J 

4{W FIG, 9 shows a block diagram of an example of the notification signal reception processing 

unlt 804, 

-·i71 The frequency of the signal input from the ADC 802 is converted b)' the cornplex 

rnultiplication processing unit 901 by the amount of A f, After that the cornp!ex conjugate 

processing unit 902 takes the complex coJ�jugate, and the complex multiplication unit 903 

complex-multiplies the input signal from the ADC 802 and thP signal having Um complPx 

cor�jugate. By doing so, the phase difference vectors of the twQ narrnwband signals 30 I and 

302 shmvn in FIG. 3 can bt? obtained. By pa&sing this through an LPF (Low Pass Filter) 904 

that matches dw symbol band of the broadcast signal, a ff'rnption result for the signal 

transmitted from the parent terminal can be obtained. The rnatched filter 905 performs the 

match1:.'d filtt�r prou.,ssing on this n,�sult to establish tht� synchronization and obtain the 

infonnatlon of the broadcast signal. 

[0034] 

1tri By adopting this configuration, the child terrninal can receive the notification signal \.-Vlthout 

knmvl.ng Vi-'1"1ich frequency band notification signal in the main band exisls, 

<1s1, Further, even if a plurality of tennlna!s transmit the notification signal, if the contents of the 

notlflcallon signal are the same and !'J. f ls equal, the notification signal can be received 

\•vHhout any particular consciousness. Therefore, the notification signal transmission terminal 

can transrnlt the notification signal at an arbitrary frequency. 

[0035] 

-·mJ FIG, 10 shovis an example of database information held by the parent terminal.

4!M The parent terminal has a database (terminal category database 811) n.igistered for child

terrninals in the netvvork Tlie terminal category database 811 registers information on the 

received power from the slave terrninal, tht� priority for hr,coming the notification signal 

transmission term.Ina] of the slavE• terminal, and tJw notification signal transmisslon terminal 

type. 
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[0036J 

so2 Rf:'ceived po\,VE.�r is rankE.�d according to its strength. 

so3 Here, it is assumed that tJw terminals are grouped 1n 5 stages frmn 1 to 5, and 5 is the 

terminal having the strongest po1,-ver. If the terminal is a system that controls transmission 

power, it is necessary to normalize using the transmission pmver of the child terminaL 

!0037]

so9 The priority is an index indicating ,vhether or not the child terminal is suitable as a broadcast

signal transmission terminal, and the parent terminal makes a judgrnent using a certain 

standard or the child tenninal notifies the parent terminal. 

512 Here, the grouping is performed in 6 stages from 0 to 5, \vlwre 0 is a terminal that cannot 

transrnit a notification signal, and 5 is a child terminal that is most likely to be a notiflcation 

signal transmission terminal. Here, giving an exarnple of a child terminal that tends to be a 

notification signal transmission terminal, for example, it is the povver supply continuation 

tinm, and the priority changes depending on the time during \Nhich Um po\.ver supply can he 

continuously supplied. For exarnple, a terminal that is connected to an AC power source and 

does not have to \\'orry about pow1:.�r consumption has a high priority. On the contrary, a 

terminal that operates on batteries and has a lmv battery· h:,vd has a lower priority. In 

addition, as a result of interference detect.ion .in the rnain band perfonned by the terminal. 

tlx� priority is knvered in the t(?rminal \.vbern interference is frequently (ktected, and the 

priority is set in th{) terminal in \'Vhich interference is not {fotected for a long Hme in one 

freqm>ncy band ln the main band. Make it higher, 

[0038! 
527 The broadcast signal transmission terminal type indicatHs how the broadcast signal 

transmission terminal transmits the broadcast signaL 

529 For exan1ple, the terminal registered as "Freq" uses a frequency different from that of the 

master terminal as shown in FIG, 4 in case tfw master tt�rminal cannot transmit the broadcast 

signal due to the interference signaL At the sarne time, a notification signal is transmitted. 

The terrninal registered as "Time" transrnits the notification signal in time division vvith the 

notification signal of the parl•nt tt•nnina! as shmvn in FIG. 5 in consideration of the case 

where the parent terrnin.al cannot transmit the notification signal during the reception 

operation. There is. 

[0039] 
.'n!i FIG . .11 shows an exa.rnple of a flmv for the parent. tenninal to update the value in the 

database and determiilE.' thE.' broadcast signal transmission tm·minaL 

s41 This operation is performr:d in steps S602, S605, S702, and S704. First, the parent terminal 
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measures the signal power from the child terrninal (step S 1 l O 1). For this signal pov1•'f>.r 

rneasurement, a network partidpation rnquest s.ignal from the child terminal may be ust.>d, or 

a pmv1:.'r nwasurem(mt packet may be used, Next, the value of the terminal category database 

811 is updated according to the measured signal power (step S 1 102). Using the update 

result, N terminals vdth high received pO\ver {N is an integer of 1 or more) are selected as the 

notification terminal 1 from the terminals having a priority of 1 or more (step S l 103), That 

is, a terrninal located near the parent terminal is selecteft Here, the notification terrninal .l is 

a terminal that transmits a notification signal in time division vvith the notitlcation signal of 

the pan>nt tt•nninal in consideration of a case vvhern the parent terminal cannot transmit the 

notification signal during the reception operation, If the received power is Nor more in the 

same category, the terminal \vlth the highest priority is selected. 

!0040]

ssci Further, using the update result, fvi terminals having lm..v received power- (�,1 is an integet of .l

or more) are sE.dected as the notification tr:ffminal 2 from the terminals hav.ing a priority of 1 

or rnore (step S 1104), 

.'k:>u That is, a terminal located far from the parent terminal is sdected, I·lere, the notification 

t(�rminal 2 is a terminal that transmits a notification signal at the samr.,� time as the 

notification signal of the parent terminal using a frequency diff1.:.rent from that of th1." parent 

terminal in case the parent terrninal cannot transnri.t the notification s.igna! due to an 

interforence signal. is thf:.'n?, If tlw n�ceived power is in the same category and l'vi or more, the 

t<:•nninal with the highest priority is srdected. Finally, ff then� is a change in the notification 

ternlinal column of the databasi::\ the notification signal transmlsslon instruction information 

or the notification signal stop instruction information is notified to the corresponding 

terminal (step S1105). 

[0041] 

571 In the case of the terminal arrangement as shovm in FIG. 12, how the database and the 

broadcast signal transmitting terminal change will be specifically describefL 

[0042] 

'5?/J It is assumed that the parent terminal has a tenninal category database 811 as shown in FlG. 

10, and terminals A to F are operating as child terminals .. 

Si'8 1: tc., N ==== l , ?v:I ==== 2 '--C: Js ,I:, t Cf) c':'.. -,l 3 ,., 

sm When the terrninal G notifies the parent terminal of the network participation request the 

parent terminal uses the neh,vnrk participation request to measure the recdved pow<,n- to 

determine its categmy, and also uses the terminal status included in the nehvork 

participation request. Determirn.� the priority G.-l.ttigory, This information is usrid to update the 

terminal category database 811. The parnnt tenninal further enters the determination 
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process of the broadcast signal t.ransrnittlng terminal. 

!0043!

58..", As shown in FIG. 13, vvhen the signal pm-ver of the t1:.'nninal G fs 1 and tlw priorHy is 2, the

received power is in the lovvest category and higher than the priority of the terminal F, so 

that the terminal G is notified by the notification signal txansmisslon tenninal (notlficatlon). 

Signal 2, "Freq"), and change the terminal F from the notification signal transrnis.sion terminal 

to an ordinary child terminal. 

so.:i As a result the notiflcation signal stop notification is transrnitted to the tenninal F, and the 

notification signal transmission notification is transmitted to the terminal G .. 

!0044]

sos FIG, 14 shmvs a block diagram of another example of the vvireless connnunlcation device,

sim l-foreinafter, the same device parts as thosf:.\ already described vdU be assigned the sanw

number and the description thereof \NHI be omittNl First, l''ach part ,.viii be described along 

with the reception operation. In FIG. 14, four antennas are shovvn, but any number of 

antennas may be US(?d as long as tv,m or mon� patterns of dinx:tivHy can be created. If a large 

nurnber of terminals are installed, the numbc,n- of directivity patterns increases and it 

becomes easier to grasp the position of the terrninal, but there are drawbacks such as an 

incn.'ase in the size of the 'oNirekss commtmication device. 

!0045]

609 The radio frequenc:y signal received frorn the antenna 812 is converted from the radio 

frequency signal into a baseband signal having a mainband frequency bandvddth by the RF / 

IF processing unit 80 l , 

1.n2 Tlw baseband signal is convertE•d into a digital signal by the ADC 802. 

!0040!
Gw The antenna directivity processing unit 1401 outputs a reception signal having an antenna 

directivity according to the instruction by rotating the phase of lhe recfc•ived signal and 

adding each signal according to the instruction from the control processing unit 1402. 

6J.9 The povver measurement processing unit 803 is used to rneasure the signal povver from the 

child terminal vdien operating as tlw parent terrnlnaL The signal power from the chil.d

terrninal is calculated using, for example, RSSI of the signal band. The measurement tilning is 

notified frorn the control processing unit 1402 \'Vhen the net\vork participation reqm:.st is 

received from the child terminal or when the pm-Vl'r rneasurement packet Is received. Hen.i, it

is assumed that th1:' po\-ver measunm1H1t packet is periodically transmitted from the child 

terminal, and the control processing unit 1402 kmnvs the cycle. The measurNl signal pow<,n-
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passm; through the control processing unit 1402 and is ston�d in th�� terminal cah,�gory DB 

1403, 

[0047! 

tJ3} Thf.� notlficai.lon signal reception processing unit. 804 ls used to receive a notification signal 

from the parent terrninal \Vhen the terminal operates as a child terrninaL 

6sJ The broadcast signal data obtained by the broadcast signal reception processing unit 804, 

that is, information such as frequency and timing necessary for receiving the beacon of the 

master terminal is notified to the control processing unit 1402. vVhen the notification signal 

reception processing unit 804 performs the notiflcatlon signal reception processing, it is 

desirable that the antenna directional processing unit 1401 is controlled to be ornni 

(omnidirectional}. 

[0048] 

rH? The data signal reception processing unit 805 is used when receiving transmission data from 

the parent terminal or the child terrn.ina] and a beacon from the parent terrn.ina.L 

64.f At tlw timE:� of reo:'iving the beacon, the information necessary for receiving the beacon is 

n,1ceived from the control processing unit 1402, and afh�r ff'Ceiving the bmKon, the data 

signal receiving processing unit 805 receives the .inforrnation necessary for jnining the 

nd.,Nork included in the beacon and for data communication. Notify tl1E:� control processing 

unit 1402 of dw slot allocation infonnation of. When n�ceiving transmission data from the 

parent tenninal or the chi!d terminal. the data signal reception processing unit 805 receiw}s 

the slot aJlocation infonnation from tht• control processing unit 1402, and performs 

reception processing accordingly .. 

[0049] 
655 Next. each part \-\·ill be described along with the transmission operation, 

tiS(, The notification signal transrnission processing unlt 809 cn�ates a notification signal and 

transmits it to the antenna directional processing unit 1404 when the ter.m.inal is operating 

as a parent terminal or a notification signal transmission terminal. Beacon inft)rmatlon to be 

carried on the broadcast signal is received by the broadcast signal transmission processing 

unit 809 from the control processing unit 1402. The data signal transmission processing 

unit 810 receives data from the control processing unit 1402, transmits data to a parent 

terminal or a child terminal, transmits a beacon, and the like, The signals output from the 

broadcast signal transmission processing unit 80H and the data signal transrnission 

processing unit 810 are input to the antenna din:,ctiona1 processing unit 1404. 

!0050]
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/JBB The antenna directivity processing unit. 1404 rotates the phase of the signal to the DAC 808 

corresponding to each antenna and outputs the signal based on the instruction of the control 

proct�ssing unit 1402. 

671 For example. in the notiflcation signal transrnisskm process, in consideration of the case 

v.ihere the master terminal cannot transmit the notification signal dur.ing the reception 

operation, Vi-'11en the notification signal is transmitted in a time division rnanner with the 

notification signal of the master terminal. no directivity is created. It is good to send so that it 

becomes an omni. In addition, in case the parent terminal cannot transmit the notification 

signal dut• to the int.erfonmce signal, if tht• notification signal is transrnHted at the same tirne 

as the notification signal of the parent terminal using a frequency different frorn that of the 

parent terminal, the center of the netvvork or the parent By forming a bearn in the direction 

of the terminal, it is possiblt• to improve the throughput of the system vvithout unnecessarily 

expanding the network too much. At this time, the directivity paranwter may be .instructed by 

the master terminal, or the broadcast signal transmitting terminal estirnates the arrival 

direction of the beacon by using the arrival directinn estimation technique. recognizes the 

direction of the master terminal. and directs the directivity parameter. Sex parameters may 

be (foterrnined. The signal output from the antenna directional processing unit 1404 ls 

converted into an analog signal by the DAC 808, converted .into a radio frequency signal hy 

the RF / IF processing unit 807. and tlx�n output from the antenna 812. 

[00511 

uw; In the embodiment corresponding to FIG. 14, the antenna pattern is formed by digital signal 

processing, but analog signal processing may be used. 

6,h' Further, the antenna pattern may be formed by physically changing the direction of the 

antenna. 

[0052] 

6M In addition to the above processing, the control processing unit 1402 perforrns data exchange 

\•vHh the upper layer, notification signal transmission ti�rmina! determination processing, and 

antenna directivity deter1nination processing, 

100 \Vhen operating as a parent terminal, the terminal category database 1403 holds inft)rmation 

on child terminals in the network, 

[0053! 

?o5 FlG, 15 shmvs an example of database inforrnation held by the parent tenninal (configuration 

of FIG. 14). 

?O? TJ-w parent terminal has a terminal category database 1403 registered for child terminals in 

the network, and here, dm rnu,i'ved power from tlw child k�rminal, the priority for btKoming 

the notification signal transmission terminal of the child terminal, and the noHflcaHon signal 
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transrnission tm�minal. Typf:' information and classitfod antrmna path�rn groups an� 

registered. Received povver is ranked according to .its strength. The recdved pov,'i:}r .is stored 

for each antenna pattern. Here, it is assumed that the terminals are grouped in 5 stages from 

.l to 5, and 5 is the terminal having the strongest. power. lJ the terminal is a system that 

controls transmission pO\ver. it is necessary to normalize using the transrnission power of the 

child tenninaL Tht' priority is an indt�x indicating \Vhether or not the child terminal is suitable 

as a broadcast signal transmission terminal, and the parent terminal rnakes a judgment using 

a certain standard or the child terminal notifies the parent terminal. Here, the grouping is 

performed in 6 stages from Oto 5, i.-vbere O is a terminal that cannot transrnH a notification 

signal. and 5 is a child terminal that is most. likely to be a notitkation signal transmission 

terminal. Here, to give an example of the ease of becornlng a notification signal transmission 

tenninal, for examph:>, a terminal that is connected to an AC povver source and does not have 

to \vorry about power consumption has a high priority, ls bath.>ry-operated, and has a battery, 

A terminal \Vlth a lmv battery level has a low priority,. In addition, as a result of interfrm::,nce 

detection in the main band performed by t.he tenninat the priority is lmvered in the terminal 

\Vhere interference is frequently det.ectf:.id, and the priority is set in the terminal in which 

interference is not detected for a kmg tirm� in one freqm:.ncy band in the main band. fvlake it 

higher. The broadcast signal transmission terminal type indicates how the broadcast signal 

transmission terminal transmits the broadcast signal. For example, the terminal registered as 

''Freq" uses a frequency different from that of Um master tenninal as shown in FIG. 4 in case 

the master terminal cannot transrnit the broadcast signal. due to the interference signal. At 

tht� same time, a notification signal is transmitted. The terminal registen�d as "Time" 

transrnits the not.ification signal in time division with the notification signal of the parent 

ternlinal as shovvn in FIG, 5 in considt�ration of the case vvhere the parent terminal cannot 

transmit the notification signal during tht� reception operation. Th1c�re is. 

[00541 

?38 FIG. 16 describes a .method of updating received power in the database of the parent terminal 

of FIG. 14, a rnethod. of antenna pattern grouping, and a method of selecting a broadcast 

signal transmitting terminal. 

?4! In Hw pre.sent embodiment, it is assumed that the antenna pattern is an antm1ria pattern in 

\Vhich nulls are directed in one direction, and power is measured. Hereinafter, steps similar 

to those already described wm be assigned the same mnnber and the description thereof vvill 

be ordtted. First, the parent terminal forms one of its o\.vn antenna patterns before 

measuring the signal povver from the child terminal (step S1601). When the signal pmver 

from the child term.lnal is measured by using the network pmiJc.ipation request signal. an 

antenna pattern is formed, for example. when a signal such as a post mnble following the 

network participation n:•qm,:st is transrnitt(xl. \·Vhen the measurnmm1t is performed 

periodically, the antenna pattern is formed \.Vhen the pm:ver measurement packet transmitted 

from the slave terminal is rnrni'ved. After forming the antenna pattt�rn, the signal pO\vtir from 

the child t.enninal is received (step Sl 101). For this signal pm'Vl"r nmasurernent, a nel\'Vork 
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participation n�quest. signal from the child terminal may lx� usE:�d, or a pnwr>.r n-mastirf.:•ment 

packet may be used. Next the terminal category database 1403 ls updated us.ing the 

mE:�asured signal PO\•Ver value according to the antenna pattern (step Sl 102). These 

operations are performed for aH antenna patterns (5tep S 1602). For example, !n the case of 

the database of FIG. 15, the loop is looped fiVt.' tirnes from step S 1601 to step S 1 G02. 

!0055]

mo \·Vhen t.lw povver measurf:'ment for all the antenna patterns ls completed (Yes in step S 1602),

the antenna pattern grouping is performed using the database update result {step S 1 G03). 

m2 First, flnd a terminal \-vhose signal pmver is significantly reduced only for a specific antenna 

pattern. The terminal is classified into a group of the pattern, assuming that it exists in the 

direction in 1,.vhich the null faces ln the corresponding antenna pattern Here, in determining 

\Vhether or not the signal povver is significantly reduced, for example, when there is a pattern 

sho\ving a pov,rer lower than the average signal power of all patterns of the corresponding 

tenninal by 20 dB or morE\ the null of the pattern is suitable, r think that the terminal exists 

in the direct.ion in which it was. Also, if all patterns have similar pm,ver on average, tlwy am 

not included in the antenna pattern group. All tenninals are classified using such a 

procedun�. 

[0056j 

?l4 Among all the pattern groups, N tH·minals having high received pn\ver frorn t.enninals having 

a priority of 1 or higher are selected as the notification wrminal I (step S 1604). 

7713 The notification terminal 1 is the same as the abov1c�. 

[0057] 

?so After that. for each group, t'v1 terminals having low· received power am selected as the 

notlflcallon terminal 2 from the terminals having priority l or higher (step S 1605). 

782 The notification terminal 2 ls the same as the above. Finally, if there is a change in the 

notification h.'r.minal colunm of the databasf.', the notification signal transmission .instruction 

information or the notification signal stop instruction inft)rmation is notified to the 

corresponding terminal (step S 1105). Although the priority is set to 1 or higher in steps 

S 1604 and S 1605, this may be determined as appropriate, and it is not necessary to limit the 

priority to I. 

[0058] 

m.1 In the case of the terminal arrangement as shown in FIG, 17, the antenna pattern and the 

mt>thod of updating tfa_, database will be specifically describrid. 

7D3 It is assunmd that. the parent terminal has a datahasP having the contrnTi.s as shown in FIG. ] 5, 
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and terminals A to G are orwrating as child terminals. $ tc, rvi = 1 T JS o t 0) L. ,)" 0 ,,. The 

parent terminal fonns some antenna patterns when the tenninal transmits a power 

111E:?asurement packN. For E:?x,.unpk, four types of patterns l to 4 are formed of an omni 

pattern as shmvn by a circle in FIG. 17 and a pattern in whkh nulls are directed in one 

dlrectlon as shown .in FIGS. 18 to 21. Each time these patterns are changt.>d, the receiVt.>d 

power ls measun•d using the pmver nH.•asurnment packet from the terminal. \Vhen receiving 

the pmver measurement packet frorn the tenninal B, the measured pov,rer is significantly 

reduced only in the case of the antenna pattern 1 in vvhich the null points in the direction of 

the terminal B. In the example of FIG. 15, \Vhen the povver from the terminal Bis rneasured 

by another antenna pattern, the received pcJ\ver is "3" , but only in the case of pattern l, it 

ls "o'' . Frorn this, the terminal B considers that the terminal exists in the direction in \Vhich 

the antenna pattern 1 faces the null, and detennines the pattern group as the pattern l. 

Similarly. when the signal pm-ver is received by tlw anttmna pattern 2, the signal poWl'r of the 

tenninal C decreases, so that the terminal C is classified into the pattern group 2. Regarding 

the terminal E and the terminal G. in this example, since there is no antenna pattern in the 

direction in vvhich the null faces, the received pcwver is almost constant and grouping is not 

perfonned. 

!0059]

8H After the grouping is perfrwrned, the parent terrninal further enters the deterrnination process

of th1:.' broadcast signal transmitting terminal. 

sw In the situation of FIG. 15, in the pattern group l and the pattern group 4, sinct� there _is only 

one terminal B and 01w tenninal D, they an,� selected as thf} broadcast signal transmission 

terminals, respt�ctively. In the pattern group 2, tht� terminal C exists, but the priority is O and 

the terminal C cannot be selected as the notification signal txansrnission tenninaL Therefore, 

the terminal C is not select1:xl as the notification signal transmission terminal. For pattern 

group 3, t.ht•re are tvvo terminals. Here, since M "' 1, one terminal is selected. Hern, since the 

priority of the terminal F is higher than that of the terminal A, the tenninal F is se!ect(id as 

the broadcast signal transmission rerminal. 

[0060J 

827 In this exmnple, the position of the terminal \:Vas estlmatt•d and classified using the antenna 

pattern. For example, the terminal is equipped with GPS, the position infonnation is notified 

to the parent terminal, and the parent terminal is registered in the database. At that time, the 

GPS position information may ht.• rt.•gistered in assoc.iati.on \Vith the t(ffminal Information. 

H:'H Jn this case. terminals that are dose to each other .may be grouped together and a broadcast 

signal broadcast. h�rmlnal may be selected frorn the group. 

!0061]
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836 Here, \-vhrm the panmt il�tTninal transrnits the broadcast signal of FJG, 3 ln a frequency band 

different from that of the broadcast signal transrnitting terminal, hmv the terminal obtains 

the received signal \Nill bt? ckscribed using an equation. 

[0062] 

812 Let A (t) be the baseband signal of the notification signal of the parent terminal, fl be the 

lovver carrier frequency of the carrier frequency of the notification signal of the parent 

terminal, and f2 be the higher ont•. 

B4s l·len.\ it. is assumed that t\ f ,,, f2-fl.

846 Then, the notification signal transmitted by the parent terminal can be expressed as folkn-vs. 

Further, the baseband signal of the notification signal of the notification signal transrnission 

terminal ls B (t), the lO\ver carrfor freqlwncy of the notification signal of the notification 

signal transmission terminal is f3, and the higher one is f4 .. Here, it is assumed that 6. f ·"' f4 .. 

f3. At. this time, the notification signal transmiu.ed by the notification signal tnmsrnission 

tenninal is. 

!0063]

855 H- is assunmd that ,'.\ f is sut1kiently small and Um propagation paths at fl and f2 an:,

sufficiently correlated and can be regarded as the same, 

857 Similarly, it is assumed that f3 and f 4 have the same propagation path characteristics. Tht? 

received signal r (t.} can be expressed as fol1ov,/s, assurning that the propagation path at fl 

and f2 from the parent terminal to the child terminal that receives the notification signal is 

the propagation path at f3 and f4 from the notification signal transmission terminal to the 

child t.erminaL \iVhen the reception process is perforrned on this and the high frequency 

component is removed b_y LPF (1 !vU-Iz), it becomes. * Represents the complex conjugate. If A 

(t.), which ls tfa, baseband signal of the notification signal of the parent terminal, and B (t), 

which is the baseband signal of the notification signal. of the notification signal transrnissi.on 

tenninaL are the same signal, no special processing is performed on the receiving side. Also, 

regardless of the transmission frequem:les f 1, f2, f3, and f4, reception is possible b_y Hw 

rnaxinm.m ratio composition of 2 passes, 

[0064] 

s11 Next, a description vvill be given using a speclfk example. 

s;,2 FIG, 22 shows the positions of the parent terminal, the child terminal, and the notificHtion 

signal transmission terminal. The distance from the parent tenninal to the child te.nninal is 

30 m, and the distance frorn the notification signal. transmission terminal to the child 

tf.>rrninal is 5 nt The parent terminal and the notification si.gnal transmission terminal 

transmit tht� notification signal with a band\-\'idth of 1 l'vlHz and a power of AO dBm / JvlHz. 

In addition, the parent terminal transmits the beacon signal ,.vith a bandwidth of 50 l\.-1Hz and 
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a power of .40 dBm / l\-1Hz, Since the slav1\ terminal drms not know in which frnqulmcy band 

the broadcast signal is transmitted, it receives the 1000 MHz band\vidth collectively using a 

1000 J\.lHz filter, and performs 1 i\-1Hz broadcast signal reception processing from the batch. 

After receiving the broadcast signal, the beacon signal from the parent terminal ls processed 

to rcce.ive the signal using a filter in the 50 rvIHz band. The broadcast signal ls diffused to 

gain gain. The information is 20 Symbols (the m.tmber of bits of 1 Syrnbol depends on the 

rnodu!ation method), and lf it can be received, the child terminal can make a network 

participation request to the parent terrninal and can be told the location of the beacon It is 

assumed that the freqtwncy band uses thl' 6 GHz band, free propagation loss is assumed, and 

there is no multipath and transmission line change. 

[0065] 

sm Since the slave terminal does not knovv at \,vhich frequency the notitlcation signal is located, it 

receives the hand ( l 000MHz} in vvhich the notification signal is Hkel_y to be transmitted in a 

batch. so the reception band is \Vider than the notification signal and the thennal noise 

Greatly affected. 

,'WS The received SNR can be calculated as <B.51 dB .in the situation where the broadcast signal 

transmitting terminal does not transmit the broadcast signat From this, if WP try to obtain 

SNR "" 1 1.2 ldB, we have to incrnase the diffusion ratio by 29600 times in order to obtain a 

diffusion gain of 44, 71 dB. It takes 592 msec to send a 20 Symbol signal. l·lmvever, if the 

notification signal transmitting t(?rminal at a distance of 5 m from the terminal transmits the 

notification signal at the same thne as the pan:,nt tl',rrninal, the received SNR \•ViH be ~17.82dB 

and the diffusion gain should be 29.03dB, so SNR 11 vvith 800 thrn.?s diffusion, You can get 

.2 ldB. Ibis means that 1 Gmsec is sufficient to transmit a 20Symbol signal. Therefore, the 

tirne required for the child terminal to cornplete receiving the synchronization signal can be 

shortened to I/37. 

!0066]

f1os In this statt>, Vi-11en the child terminal rtKl'iVE�s Hw beacon signal transmitti�d by the parent 

terminal, the child terminal can kno\v the frequency band of the beacon signal, so a 50 fvlHz 

filter matching the banch:vidth of the beacon signal ls used. Can be used. 

911 Therefore, even if the parent terminal transmits at -·40dBrn / MHz, \Vhich is the same as the 

notification signaL the reception SNR of the child terrnina1 is -3.5 ldB, and it is possible to 

perforrn suff1cient communication by obtaining a diffusion gain of several dB. Becorne. 

[OOG7J 

91? As described above, the pre%1nt proposal .is an effective mm.ms ,.vhen the size of the area 

\-vht�re the broadcast signal can be received and the si:w of the area \-Vhere otJwr data signals 

can be received are significantly different 
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uw For ��xarnple, (�V(m if the h�rrninal is c_mtsirfo the area whHre the notification signal of tht� 

parent terminal can be received, the terminal can rdiahly receive the notlflcatlon signal from 

the notification signal transmitting terminal. 

[0068] 

Y✓.:u According to the ernbodiment shmvn above. even lf the rnaster terrninal cannot transrnit the 

broadcast signal from the master terminal during the reception operation, the request to join 

the net.work is req uestt•d by using Um broadcast signal from the broadcast signal 

transmitting terminal, It becomes easy for the terrninal to have to join the network. 

[0069] 

9sJ In addition, since notification signals are transrnitted from multiple terminals using difh"rf:mt 

frequencies. the antenna diversity effect and freqoency diversity effect inake it easy for 

tenninals that have a reqUE.!St to join the net\vork to join the net\-vork Becomf\ 

u.:w Since H becomes eas_'i/ for a tr,:nninal having a n�quest to join the nehvork to join the net\vork, 

it is possible to prevent an unintended cro\.vd of parent terminab and improve the system 

throughput of the nN\Vork 

[00701 

,M2 The present invention is not limited to the above embodinmnt as it is, and at the 

implementation stage, the components can be modifif}d and embodied within a range that 

does not deviate from the gist ther('Of. 

945 In addition. various inventions can he frwrned by an appropriate combination of the plurality 

of components disclosed in the above-described ernbodiment. 

,M7 For example, some cornponents may be removed from all the components shm,vn in the 

mnbodirnents, In addition, components across different embodiments may b(i combi.rwd as 

appropriate. 

[007 ll 

953 The figure \,vhich shows an t'xample of the system configuration of this embodiment 

9S4 Conceptual diagram of a notification signal and a beacon transmitted from a parent terminal. 

955 The figure which shows an example of a notification signaL 

as6 The figure \<vhich shuw-s the relationship behve(m the notification signal transrnitted by a 

parent terminal and the notification signal transmitted by a notification signal transmission 

tenninal. 

9MJ Tlw figure \Vhlch shovvs the relationship between t-Jw notification signal transmltted by a 

pan_mt H_,rminal and the notification signal transmitted by a notification signal transmission 

terminal. 
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%2 A sequence diagram for dt�il�nnining a not.Ukation signal transmiuing tr>.rminal ,,;vhm1 a child 

terminal Joins the network. 

96-t A SE:�qm.>nct� diagram ,.vben t
l

-K notification signal transmission terminal is periodically 

selected from the child terminals, 

m_;t> The block diagram of the vvirekss communication devk!:.' of this embodiment 

967 FIG, 8 is a block diagram of the notification signal reception processing t1nit of FIG. 

YMi The figure \Vhich shmvs an exarnple of the contents of the database which a parent terrninal 

has. 

f1m A flmvchart for updating thf:' value In the database and detennining the notification signal 

transmission terminaL 

972 The figure \Vhich sho\:vs an example of the terrninal arrangernent 

973 The figure \-vhich shovvs an f:'Xample of the contents of the database vvhich a parent terminal 

has, 

975 A block diagram of a wireless commt1nication device different from FIG, 8 of the present 

embodiment, 

9i7 The figure which sho\vs an exampk.! of the contents of the database v./11ich the parent terrninal 

having the structure of FIG. 

um FIC. 14 is a flovvchart for updating received power, grouping, and sdecting a broadcast s.ignal 

transmitting terminal by tb:? parent terminal of FIG. 

aR1 The figure which shows an example of the terminal arrangement 

as2 The figure 'l<Vhich shrnvs an example of an antenna pattern. 

gs;; The figtirf:' \Vbich shO\\'S an example of an antenna pattern, 

UB4 The figure \Vhkh shm,vs an example of an antenna pattern. 

985 Tht� figure \Vhich sbmvs an example of an antmma pattern. 

9813 The figure vvhlch shows an example of a parent terminal, a child terminal, and a broadcast 

signal transmitting terminal. 

988 Code description 

!0072]

f1r;2 101, GlO, 710 .. , parent terminal, 102, 103, 104, 107, 61 l. 612; 711, 712 "' child tennlnaL 

108 ... notitlcation signal transrnlss.ion instruction information, 20 L 401, 405, 40G, SOL 505 

... notlflcaUon signal, 202, 402, 502 ... Beacon, 203 ... Data communication, 301 ... Narrow 

band signal, 403, 404,503, 504 .. , Data comrnunication signal, 407 ,,. Interference signal, 

603 ... Measurement packet 801 ,., RF/ IF processing unit, 802 ... ADC, 803 ... Po\ver 

measurement processing unit, 804 ... Notification signal reception processing unit, 805 ... 

Data signal reception processing unit 806 ... Control processing unit 807 ,., RF / IF 

process.ing unit, 808 ... DAC, 809 ... Notification signal Transmission processing unit, 810 ... 

Data signal t.ransrnission processing unit, 811 ... 1403 ... Terminal category datahasP, 812 '" 

AntennR 90 l ... Complex multiplication proc(issing unit, 902 .,, Cornp!ex coT1jugate 

pn.Kt�ssing unit, 903 ... Compfox multiplication unit, 905 ... Matched t1lter, 140 l ... Antenna 

directional processing unit, 1402 , .. Control processing unlt, 1404 ... Antenna dln:,ctional 
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processing unit 
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81x::i;i!ll ��"S1)d.-.� •)t ,-h�J d-:x.·•,nn,:;�; 
dox..."t.)Ht�ct: tk-finC� tl� ��:s.1 �t!lt<:· uf th� Nl"t wh.k:h i� mot ..:-u-ti�,d....'-1'..""tl 
� h,:, (<fp:u1io.J!:-1t r,..'i�'l!Ut� 
£Miler ll:fi}l{(l.'l\i1X't 1X pg:t«tt hut ptihi C;filoo !}tt )X' ,l,.�e,'" 1h0- i tlli!«!�'t.{,:,.n�i 
,m,,�.i..w, 

ii(t«OtK�l \�"!tkh :-noy 'ilinn-�- df)ttb1s tn.1 rnt❖ri�y 1!foic<(:(} Of whkh i� 
dn� t❖ ;;-s-ti:chli:Jl b'»: publi..::'(t:i:.::,.n lb.f.s 1-i ..:-ii.i-ri-coo -0-t rr6x.l;--
!'.lil«ixl n:,x;mt (.1t•: !'.li -1'1."(.�fo:d) 
tk1<::til:'cl�l:t re&-rrins Wt at1 nt..)l ,::�.k.SIJf2, �15,(:<--,. �xbl_h.i.t�)n �::ir" {M:,ci,� 

""P'" 1.'k�-ttm�n? p.1:�i-sht.Ji prl}x to ful) iirltID:lliixtil! .fiHng dMi- hut 1.i:1£.r 
tbftt'j t:h..: r�hnt�' d�k �fo!rus:d 

23 NO\l'E,'J.1!ER2illl (23.112!ll lj 

toi�: �f{\L"OJlt<-1tt p:!tbli:JX'.-1:3 vll .. "'J•ilt,:- iW:_rrr«ti:,o>�I fHCJlDa J.'C.�.:.,. ;1ri:i0>�"i)· 
i�t,t,i: aod :rm� )H 1.x..-,lfii.:·$ with lhi,:· >lpp]:i.;.;,tt(Q:1 bat cit.xi ti:,- �:i,m:lf!;,-�t"nd. 
th..:- f"l"Ow:tl'�•f(>. (11'.' th ... ....,_r-ry -u»ch.'ti)'l'O:� tl� in-..�M!(m 
11�-unl�l� o)f r,!ln._k,u1olt r�J:e-1.:.a:Q.:.��:, tb� ,::foitfWd h�\"t;:;:�K_q1 �·�!'N..t❖1 W 
cvntK�'f�-d »:'l-\.").:l ix J.:-3Sl.r ... � b.."t C>J�i<.fo..J"�-d t.::, Htt.,:r.)h:=ll: ,1.0,. im.r�iv� 
:.-1.cy, �;;:,'h,,:,a U}:< ,foi::�n:Nnl }::,: t.'tk:�1 ihm� 
i:k!i::-Wll'W'll �r �-tt,rtiQH�o)r -rel::i;.x��� -tJ::1� c&,iCQi!d :n""t!'.:it:K.m ..:,..<;r)lfC�i t-o: 
!X'i!'l�kk:R-'>i w \tt'i:<ih··c W"3 1nv�nttt·c ti-ta.1) 1:11;"-h:tn rltt- d�x:intittli i� 
�ntb;n�d wl.tb- (:,� {":-:1:'n.l<l'N!- ;;_�\::.rs� d-();;:utt1-l':m$ .. _S·!Scll ..::-:.'lffl.hli'J.�i • .h1rt 
�i.� nbt"i,:-� fr• * p,:;.r::.m:t :i!kmt"Sl in �h� -Mi-

"&/', dt�, .. �m�J: ttt£tt1�r nf·l:})e �ti� :imt�t� t�t!y 

30 NOVEMBER 2011 (30,11.2011) 
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.P.)t�ut �11.aun�n 
-t�i::.:e-j m .. �a.r'!.;'h lt..1,t'.)lt 

US flff.6f.6<' B 1 

:Pi.th! li.UJt�on 
do!� 

26.04.2005 

JP 2013-528009 A 2013.7.4 

lhtt<;fMliti:tJ�! appli�"<ltim1.No. 

PCT/KRWl l/002.279 

Pli.l»n\ fo.,i,ily 
in<>mbtr(s) 

A!J 2(1()(}•·7fm40 A 1 
GA ;,';,",!,rmi; Al 
GA ,�,';',',fiOl.l e
CA �'1�5S��5l Al 

t� ���5ltl5l C 

CA. 22'j\.<261 Al 
CA 225\.<261 C 
C·A 2259;.151 Al 
GA ���5t'Kl5 l C 

GA :e-2:JtR15�\ Al 
GA 2'.?5�K�55 C

GA 2:li.iti<'.lB'l Al 
GA 2:1i.lti<'.)B7 G

&\ 2ann1:.i Al 
GI\ 237tHl3 G 
GA 237l�119 .Al 
GA 237t'>..119 C 
CA 2376321 Ill 
C/\ 2376321 C 
CA 2370073 Al 
CA 23l00l3 C 
CA 23l888o /1 l 
C.f1 2378885 C
CA 24lJ937 td

CA 24lJ937 C
CA 2413948 td

GA 2413948 C
CA 24 139!,(J Al
CA 241Sri50 C
GA ?.4139-54 A 1
GA ?.413954 C
CA 24:J45;!2 A l
Ci\ 2577444 I\ l
CA 2577444 C
C" 2578405 A 1
CA 2578405 C
CA ?.645140 .ii. l
CA 2'676866 A 1
Cf.I 10?06'J18'i A
CN 10-2(>'3"l 1£k:} A
ct< 108525? C
CN 11f

f

t91�l G

GN 111'1,•131 G

Gtl 111B9Bl C

ct, 1154253 co
ct, 11 t12-304 .A.
GN 11�12�l04 GO

Gt, 1.22:W�lll A
Ctl 172:V'.lll GO

Pti:bh:i.::.:.-.tion 
ds�� 

ZUl4.2001 
ZI.01. 11�7 
011D 3:02 
:?sL 12. 11'.{ll 
OB. (Jfi . 2{Xl l 
'31. l2. lOOl 
21. l0.2i))3
31. l2. l007
01.04.2(X}3
:H. 12. HfU
1fi. Of.l . ?iXf.i
ZHll. lfH/
Z3.09.20:Jll
Z.U)l. 100/
JO. 12.2C(JfJ
23.01.1007
10.02.2009
23.01.1007
24.01.2006
23.01.1007
21. 05. 2((}5
23.01. 100i'
27.09.2005
3'!. 12.1007
I ! . 04. 2006

31. 12. mar
lS. ·I t. }.:(()8
��11::_": ffm
22.01.21.))6
31.12. Hm
02.0!:1.2{)..')3
31. 12. H'§Jl
3!.12. 1007
24. l l.<'.1.Xl9
31.12. mm
12.01.2010
n.01.1007
31.12. 1S97
\)l.t)(l.2011
C>l .06.2011
27. 11.2(02
Oi' . Ob . 200.,1
OH. 08. 21:rn

2i.l. Of.l . ?il)3

16 . 06 . 2('.()4
02.oH. 1rrn
if?.. (lf� . lffl!l
2UJl. 1ffJH
21. (ff. lffl!J
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.P.)t�ut �11.aun�n 
-t�i::.:e-j m .. �a.r'!.;'h lt..1,t'.)lt 

:Pi.th! li.UJt�on 
do!� 

Pli.l»n\ fo.,i,ily 
in<>mbtr(s) 

CN l?�?H7f)4 A 

CN W2H754 co 

CN 12?H758 AO 

Ct/ 1}�?H765 A 

Ctl 1i23'165 co
GN Wlc*l09 A 

Ctl 1•19260\l Gtl 

GN 1551521 l>. 
GN 1551527 GO

GN rr2g�'i!_tg .A 
Gtl F2B5BB GO 

Gtl 1l2B ... ')!.l9 .A 
Gtl 1l2B,')!.l�l GO 

GtJ 172Bi303 A 

Gtl 1f2lltl03 GO 

GN I?9G�'l32 A 

CN 17909;.12 co 

Gtl I905.."lS? f\ 

CN 1905387 co

Cfl 19053.."38 t,

{l,j 1905388 co 

CN 190&389 A 

Cfl 190&389 co

C.t-1 I9053...QQ /1

{l,/ 1905390 co

{1j 1905391 J\

CN !905391 co 

GN l9fi:K�H7 1-\ 

GN 1909;187 co
CN 1917a.OO A

fl-/ 19173.l!fl r,o

CN 191739() ,I'.,

(J./ 1fl1l:HJ m 

CN 1917ri9l I\ 
CN 1917:'ml erJ

£P 0035568 A2 

£P 0035568 81 

f:P 0fill55R3 .A? 

tP 00;'355113 tll 

f P ()6',}677(1 ,ta;! 
H' (.>'3'c\6l7() fH 

1::P OOQl,<(.116 Ml 
1:':1' (.zyK,<(.l16 IH

1:':1' C�ltll�t21 Al

t:P tzyr/9'?1 Hl

EP 0000008 Al 

EP Ot10t'{lt18 IH 

H' C�ltlW21 N2

t:P O�.ltllliJ2 l lll 

t:P lllt1!.1(Kltl A l 

JP 2013-528009 A 2013.7.4 

l
htt<;fMliti:tJ�! appli�"<ltim1.No. 
PCT/KRWl l/002.279 

Pti:bh:i.::.:.-.tion 
ds�� 

?1.0?. Hl19 
21.0i". 1009 

21.01'. nn,1

21.07. 1�1 

2U)l. 11'.{lH 
28.04.2{Xl4 
03. 05. 2(.YJU

Ol. l2.2t� 
01. l2.2f.tM 
01.02.2(X)5 
01.02.2(X)6 
01.02.?U)fi 
01.02 _2(Xlfj 
01.02,2()';.!f) 
01.()2 .2C(Jfj 

21. 00 . 2C(lf; 
21.00,;,.)XJB 
31.01.2007 
31.01.2007 
31.01.2007 
31.01.2007 
31.01.ZX.ll 
31.01.:C,Wi' 
3 ·1.01.2001 
3'!.01.2007 
3!.01.2007 
3LOU:lJ)7 
U1.02.I1:X.)7 

(i7. O;,_": . ">ft)7 

21. 02. ?J.'1)7 

21.02.2.o:)7

;::,1 . 02 . 21."/...17 

21.02.21.1)7

2!.02.2l1)7

2!.02.21.117 

05. 00. 2lX)1 

28.11 20)1

28. 11. 21.))1 

24.04.2002 
\)2. lO . 2002 

OH. 10. 2C02 

01.09.2{X)4 
00. (:,f�. 2004
21. 11.2!XJ1 
!0.04.?U)? 
12.01. 2('.()0 
14. OS. 2\'XX3

12. 12 .2fX)1 
O&. 06. 2fXJ? 
19.0H.2!XJ1 
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.P.)t�ut �11.aun�n 
-t�i::.:e-j m .. �a.r'!.;'h lt..1,t'.)lt 

:Pi.th! li.UJt�on 
do!� 

Pli.l»n\ fo.,i,ily 
in<>mbtr(s) 

H' (B()fl(Klll Hl

H' r�l4S77 .112 

H' 0984577 A:-J 

H' 0;)845U f!l 
H' litl861 ml A�' 
H' C1,JB61B6 .i\.�l 
tP l�J6100 l.ll 
tP lii.1!}6181 ,f\2 
CP 0�100187 .1\3 
H' 0'<1861!.ll f!l 
EP lii.l!lH1BB A2 
t:P 09BH 1BB .A�l 
t:P l�lBH 1tll:l tll 
f-P ll)91205 A2 
1::P 0991205 A'J 
EP ll��39 A2 
EP l199l�39 .A3 
EP 

CT-· 

EP 

EP 

EP 
EP 
EP 

EP 

EP 

f.'P 
[:'P 
EP 
EP 
F.P 
F.P 
H' 
EP 
f:P 
EP 
tP 
f:P 
tP 
f P 
H' 

EP 
B' 

f-1' 
t:P 
EP 
EP 
H' 
B' 
f-P 

1037395 A2 
1007395 /13 
1007395 Bt 
1152564 A2 
11o2&64 A3 
I 152564 131

I 156593 112 
I 156593 t13 
l 155593 Bl 
1158702 t,2 

l 158702 !-\3

l l(j870�! 8:1 

1172942 A2

1172942 AS 
1177:J42 Fil

1U47flil .il2 
1174798 1\3
1218845 A2 

1213845 A3 
1213845 81 
1210046 ,A? 
1210046 .A3 
1210046 fH 
1213-'346 Ht� 
1213%4 At 
1213-'.lM .A�l 
1213!.R',,1 lll 
121�XXIB Al 
1210038 Bl

1237203 .A.'2 
12�ll.ctf-l .A�l 
12:.llctKl lll 
1 :tJ1()40 A l 

JP 2013-528009 A 2013.7.4 

l
htt<;fMliti:tJ�! appli�"<ltim1.No. 
PCT/KRWl l/002.279 

Pti:bh:i.::.:.-.tion 
ds�� 

m.oa.mv

oo.oa.2000

OH. 04. 200..1 
?2.12.3:04 
15. ()3 . 2{:()0 
15. O:i. 2{Xl0
J l. 08 . 2(.YJ&
15.0J.2CW
15.0J.Zf .. CO
2H.01.2(X)6
15_oa.2con 

Z3.04.2U)3 
09. 02. 2(J�j

05.04,?(XJ(J 

Oi'. 06. 2iXJO 
2!U)4, 2iXJO 
05. 00 . ;,.)XJ:3
20. 00 , 2000 
23,04,2003 
27, 10,2004 
07, 11.2001 
04,08,2((.J,1 
l0,11.:C,"010 
;tL 11,2001 
IS,06,2003 
19, 10,2005 
28.1U:lJ)1 
<'2, 0 ! , },:0:,1:,1 
ns. Ol:1. ::c'1X14 
16,01,21.))2 
02. 10. 2-0:)2
1:"U-)8,2{)..")3 
2'3.01.2lXV 
!7 12 2ll'l3 
!2 Ol.Ull12 
15.12.2lX14
04.05.2011
12.00.?.J:l)?
1B. t/B. 2t03 
2'.Hi2.2005 
2H. 10. 2(00 
12.(Jli.2t02
1B.0£i.2(X\1
23.02.?(XJS 

m.Oi'.2U)? 

03. 08. 2(',()5 
04.0H.2C02
if?.. Ol. 2fXJ'., 

12. 10 . 2iX1.i 
3'). 08. 2(JKJ 
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(20) 
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.P.)t�ut �11.aun�n 
-t�i::.:e-j m .. �a.r'!.;'h lt..1,t'.)lt 

:Pi.th! li.UJt�on 
do!� 

JP 2013-528009 A 2013.7.4 

l
htt<;fMliti:tJ�! appli�"<ltim1.No. 
PCT/KRWl l/002.279 

Pli.l»n\ fo.,i,ily 
in<>mbtr(s) 

H' 1:l<J7(J40 Hl 

H' 1:li'.19174 .112 
H' 1:l<lH174 A:-J 
H' 1:Ma!,'55 .112 
H' 1343��55 .A(� 

H' M11646 Al 
tP 1'111616 l.ll 
tP 1'153221 ,i\.l 
CP 1'153221 81 

H' 1601114 .i\.2 
H' 1601114 i1.:1 
l:':P 11.li.l:!248 Nl

l:':P 11.l0'.l24H A:l 

f-P m-i:�1n1 A1 

l::P 1i.>1!.i:.lo0 A2 
EP R>l5:.'l..."i0 A3 
EP 173913:12 A2 
EP 1730032 /13 
CT-· 18!4237 A2 
EP 1814237 t13 
EP 1814240 A2 
EP 1814240 A3 
EP 1814241 A2 
EP 1814241 /13 
EP 1814242 A2 
EP !814242 ,\3 
f.'P !814243 t,2

[:'P !81424:'-l !-\3

EP 193 lfJ78 A�! 
EP 1931()78 A3 
F.P 19::!3470 A2 
F.P 2H341fl4 .t, 1 
H' 21fl47fi2 Al 

EP 2259450 /\2 

f:P 2259634 /\'2 
£P 2271157 A2 
£P 2271158 t.J. 
f:P ?.27008:;J ,A? 
tP ?.2736&.1 .A3 
ff' ;,¥,135161) ,/12 
H' 2iW51@ A�' 
l::P 2'2851'?() A2 
JI' m-,rrm.s-12 H2 
JI' G3-,��l:l'f,1 B2 
JP lKH1,.,')(.l59B B2 
JP CKHl04 .. <lOO B2 
JP 03-64i.1.1�i2 82 
JI' 03--61.l:l?/i:l B2 
JI' CKH'04521 112 

JP O:.l-lOH !OB H2 

Pti:bh:i.::.:.-.tion 
ds�� 

IV. OB. ?.ff.Ii.�
27. riB . ?.003 
14. 12. 3:05

m .. oo .. 2eo..1 
2"2. m.2C(l..'3 
21.04.2{Xl4 
Ol.02.20"JU 
Ol.(J9.2t� 
21. l0.2f..OO
;:I.I. 11. 2(X)6
3Hll.3XJ8
Oi'. 12. 2U)fi 
14.12.?(J�j
04.01,2()';.!f) 

1 U)l.2C(Jfj 
0$,01.2((}7 

03.0U·':007 
26, 12,2007 
01,0$,2007 
02, 12,2009 
01.C<S,2007
11.11.2((}9
01, C<6, 'lOOl
N, 11,2009
o·i ,C<S,2007
IL 11,2009

Ol . C<6. 2fJ.)7
!S, ·1 U.:0:.19
11. 06. ::C'1X'l8
25, 11,21.))9 
1fU'lt'l. 2-0:)3 
17, ttt 2t)1l1
on rlti 2n m 

00. 12 2l)10 
l"B. l2. <'.1.)10
05.01.2011
05.01 .. 2011 
12.01.?.J:)11
fjl),03.2011 
16.0V".Oll
1fUl2. 2011 
m.02.2011
03.10.200.,1
21. 11.?(rn
04.08.XXM 
OB. 10. 2f,()4
2i). 04. 2C(_)f; 
P.oa.2m;

12. 10 . ?.iXli 
12. 10 . 2(Jfj
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.P.)t�ut �11.aun�n 
-t�i::.:e-j m .. �a.r'!.;'h lt..1,t'.)lt 

:Pi.th! li.UJt�on 
do!� 

JP 2013-528009 A 2013.7.4 

l
htt<;fMliti:tJ�! appli�"<ltim1.No. 
PCT/KRWl l/002.279 

Pli.l»n\ fo.,i,ily 
in<>mbtr(s) 

JP (Kl--7<Jllcl'.i f¼J 
.JP (KH(}7?fi'i rw
JP ;:{l(J,H??44f.l? A 
JP 1:''()(J\H?;,,'44f14 A 
JP 2003 .. 24-10�'::.l A 
,IP ��(ltK1-21!,102B A 
JP 2(103-211::lBitl A 
JP 2(l03-21!1Jl2 A 
JP 2(103 2M-181 A 
,IP }.'\'.l(Kh'l 445B A 
,IP 2004-1 ll4ll�1} .A. 
JP �Xlll-:l lSS'U 1 .A. 
JP �Xlt'r 1 ri!.i•tJ .A. 
JP :;tl(1,'r'117B71 A 
JP 21.l!}(H;iQWol .I\ 
JP 2001..1··014348 .I\ 
c!P 2J:.10l>··02:.">-443 A 
JP 2006-109473 A 
JP 2008 .. 217591 A 
JP 2008 .. 314142 A 
JP 2008 .. 314143 A 
JP 200l-04972& A 
JP 200!-· 129/i'o A 
JP 2007--221830 A 
.IP 2007-·221831 A 
.1p 2007-221832 A 
,jp 2008·005529 A 
,JP 2008·fJCl:."li39 A 
..IP 2!J08·0l 1!l'8 A 
.JP 2(),')8•312238 A 
.JP ?.{)(Jft-0V716 A 
.JP 2(iOG-147004 A 
.JP 2':J(Jf}-;!2!J484 A 
,.IP ZJfJ9-· 247022 A 
.JP 2(JfJ9'·26fJ9gg A 
.JP ZXJ9'· 261027 A 
,IP 2009·200134 A 
.JP ?.009·;:'00135 A 
.JP 201CHN511 A 
JP 2010-1&11400 A 
JP 20iG�·it�.\SCJO A 
JP E() 1 (}-�'l:338{} A 
JI' :rr wrog 112 
JP 3122,•1,Kl l\2 
JP :lKl"/116 H2 
JP 40051M 112 
JP 4117333 112 
JP 411�W'4 112 
JP 41 �l0H25 l\2 
JP 420017,l l!2 

Pti:bh:i.::.:.-.tion 
ds�� 

1H. 10 &1.)5 
19.10.2005 
(� 08 200..1 
OS .. 00 .. 3:0..1 
29. ()8. 2{:(l..1 
29. 08. 2{XX3 
05, 09, 2{YJ3 
{}5. 09 . 2())3 
19. 08. 2f.03 
2H.OH,2(XK, 
02.04.2(XJ4 
11. 11.2U)4
2H. 04. 2(J�j
;.lH,04,2()-;}.'; 
05. 0 l. 2C(Jfj 
12. 0 l. 2C(lf; 
2£.0U·)XJ6 
20. 04. 2006 
17.0$.2006 
16.11.2006 
16.11.2006 
22:. 0'2. 2(()1 
24.05.:C,Wi' 
J0.08.2007 
JO.C43.2007 
J0.00.2007 
I0.01.2lJ..l6 
10.01,}.:(()6 
17. 01. ::C'1Xl6 
25. 12.2ft)S 
05.02.2.o:)9 
02.07.2{)..")9 
01. 10 2ff�1 
22.10.2lX'l9 
05. l l.<'.1.Xl9 
05. 11. 2lX19 
12. 11 20)9 
12,11,?.J:))9 
03..t/B,2010 
\)2,09,2010 
(>2.09.2010 
02, 12,2010 
{}2. 11. 2005 
2i), 1U:'fXlS 
25. 10.?U)fi 
14,05,2f.()8 
16,07,2(()8 
16,0l,2fXJ8 
1'.HJB.2iX.!8 
24.12.2(XJ8 

IPR2022-00468 
Apple EX1016 Page 1049
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.P.)t�ut �11.aun�n 

-t�i::.:e-j m .. �a.r'!.;'h lt..1,t'.)lt 

US !5621723 A 

:Pi.th! li.UJt�on 

do!� 

15/)4, 1991 

Pli.l»n\ fo.,i,ily 
in<>mbtr(s) 

JP 4?001 BO fi? 

.JP 421a 1fl8 fl2 

JP 4:liJfl? 11 fl? 

JP 4;JiJ�l8 l fl;,' 

JP ,MO:C,'561 fl�' 

,IP ,1,106631 H2 

JP ,t,r; ,t,r;G l.\2 

JP 4511l9tl l.\2 

JP 2013-528009 A 2013.7.4 

lhtt<;fMliti:tJ�! appli�"<ltim1.No. 

PCT/KRWl l/002.279 

Pti:bh:i.::.:.-.tion 

ds�� 

24.1?..&1)!.1 

2Ul1.?.009 

(6.08,200:,1 
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<ind 8SR etc v,tud1 are r€porte(1 to ENB 
to schedule, maint,iin and operate frle 
n.::porUn9 l)E. lt ah�o pro\dt�l�S n-1f?U�:0(��; 
and rneans to handle �\:t:;93 ft)rn·::�hon a.nd 
reforrnat�on \.9hen Ri� .. (;H f(�ils on: one 
componE.,nt carrier and is continued on 
anou·1��?r :n (:arril�r i�qqn�?@ation. !\�•av�/ 
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fCia!m 'U 
C-!airns 
;-\. :�net��1od 1�or Gptirn�zlng <i tarn:Z�orn acce1�s procedure of a user euiprnent in ;�� \•vire!es�� 
ec;Tlrnun:cation s·y-sten·1. Ct)n1prtsln:9 H·lt:: step�� of: prt)\":din9 first cnntroi inron-riaUcn t(1 a 
nt�tvlr5rk transn1ltHn9 st�CG·nd CG·nrot �nforrnabon ··.l'..1h��n a ffJndorn accr}ss 1'\3Hs on on�� 
cornponent ca:T�er ��vhere�n t.he contrrJl lnft)fTnation secheduie, rna�nt.ains i and operates 
the user e·qL:iprnent \V!1erein the cc:�ntro! int0rrnati(H1 includes a p�Jvver hea�j roorn 
n.::port. a buffl�f t�t�1t\�S ff)pQrt vvf1f.)n�:·tn tr1��"= �;tt:�p the rf�ncJorn aec�::ss ra��s lnclucJet� tne hrst 
contrt:>l infr:�rni;�tion bec.orne detic:tve� a.r::e:I \VhBre�n the transrnitt�n9 step includes 
sw1tchhg th€: c:ornponent carder and includes a paramE;ter for a n1axirnum 
tn,,rnstnission c{ preamb!e, 
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[··q The invention re-b:.1tc�s to the field of ;vin.��iess con1rnunicabon ant{ triore pari:icu�ady·� it
relates to t�·1e ran{.iGrn access. n:ec.hanisrn. 8ar;k9:rGunr! i\rt

[2J i-\ F<:anciorn .�\ccess c::hanne·� (f�1;c�;--f; ls a:n tipHnk channei in rr�obne co�-rn1·1unicat!on 
s:lsterr� usE.�d for tnansferr�ng: contro� �nfonr:ation fron1 a rl:obHe ten11inat to th€.� nBtv'lOfi</ 
e cg. for �rdt:a� aGcess to set up a connection or ft)r !oc.abon .area updates. The R.A(::.H 
channe! is a contentlon base(i ct1ann:e! v:.there se\.:era� users rrdght acct}SS U:e san,..�t.� 
n.::sourct::·. T1·1-c:.�rt�::- it� ut�U*lHy· no kJ::t:�\-·�/lt�:t\1t:: :at)O(�t the n�qulrt:'=d transrnH povver or H1f.� 
rnobi!f; tr1nn�nal �nd thus �n opf�n innp povver conhlJi n1��thod i:s app�j,r�.d. c:urrt:�nt�y U1�� 
successor of 3G lJfvlTS� caHe{i 3n:i gener.atlon pa�t.nership project {3C;PP) long t.errrl 
evoiuUon (l TE\ is being stan(1an:Hzed. LJnlH\e un�vt.�rsal rnobi�e terrestrial systern 
(lJ�ffS) that uses \-'lidet:1��.r-:d code (ihds\G·n n-n.dfip!e atx;ess (\-\l(;Dfvtl\) jn the uphnk

1 
LTE_ 

is b.ase(i C>� S�ngla Carrier ortho9ona! frequenc).: ;:Hvis�on rrluitiple access (()FO!\tl\). 

i\99regt::t}on� vvf1ere t-tlO or rI:ore cnrnp<.;r1ant earners (C:c�s) are .aggre�1ated jn order to 
support \N�der tn�n$rrds:$h)n bandv,idt�is up t�1 ;oor.AHz and for spectrurn ;:3ggregatjon. 
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