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1500 
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TeCTHpOBaHll!R 

! r1514
Mo.r:iynb ,a,rn:1 nepeAaYll! nepsoro 

Kaf.ipa 30H,Q111pOB8Hll'!H B OTBEiT 
Ha 3anooc T9Cn-!POB8HV!R 

I r1516 
MOAYflb ,qrn::i npll'!eMa 3anpoca 

Ha RBHY!O oopaTHy!O CBR3b AJl,;:j 
¢opMV!POBaHllls:1 ny4a 

I r1518 
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Ha f!SHYIO o6paTHyl-O CBf!3b 

Jr r1614 
nepeA8Tb NOP, !,1M81Cl.l.\fllll1, 170 MeHbLlJ91/l 

Mepe, OAHO none HaCTpOrl!Klil, HO He 
CO/-V''Jp:iKall!!I!� none A8HHblX 

r1616 

np!i!Hmb BTOpovi Kap,p C 51BHOV! 
oopaTHOftl CB5'!3bl0, BblB6A6HHOV! 

Ha OCHOB6 NDP 

+ r1618

BbiB9CT!I! fllHtj)OpMa4v1r0 ynpaeneH1t1s:l 
Ha OCHOB8 f!BHO!fl o5paTHO� CB5'13!,1 
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Ka,qpa c 3anpocoM Ha }"lBHYl-0 
o6paTHy!-O C8fl3b 

l 1'1714
MO,f.\Yl1b AJ7� nepep,ao..;1,1 NDP, PIIM6!-0l.i.\8f0, 

no M6Hbwe'1 Mepe, O.l\HO none H8CTpO�Kl,l, 
HO HE! CO,[lep>Kai.l\ero none ,t\aHHblX 

I r1716 

MOAYJ1b A.l7A np111eMa BTOporo 
Kap_pa C f!BHO� o6paTHOl4 C8�3bto, 

BblBeASHHO� Ha OCHOBS NDP

I r1718 
Mo.i.w.nb Afl� Bb!BOAa Vii·,cpOpMaL\ltl[,1 

ynpaeneHIII� Ha OCHOB8 HBHOlll 
o6paTHOVI CBf!3111 

l ,1720

Mo,D,ynb 1-1m-1 nepep,al.{111 ynpasn5leMoro 
Ka,o.pa C cpopMMpOBaHVISM ny-ia Ha 
OCHOBe IIIH(pOpMSL\ilHr'i ynpaaneHVIR 
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Mo�ym, ,llflH np1-1eMa NDP, t-iMerou.iero; no 

11,1eH1::,we!ll Mepe, o,qHo none TecrnpoaaHl-!71, 
HO He CO,[iep11<al.J,.\ef0 none ,l\SHHblX 

l r1916

MaAym, Aflf! BbiBOAa V1HcjJOpMa4!1!v'I 
ynpas.neHt/1>'1 Ha OCHOBe NOP 

I ... 1918 

MOAYJ1b A.115-1 nepe1,ta4t11 ynpasm�eMora 
KaApa C cpopMv!pOBSHVIGM .ny'-la Ha 
OCHOBe !l!HqJOpM8!_\!l!VI ynpas.neH!llS1 

IPR2022-00468 
Apple EX1016 Page 795



( 

RU 2 419 213 C2 

HaYano 

nepeA8Tb nepBbl!A KSAP C 
3anpocoM recrnposaH1t1i;i 

+ 
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;:-" 

,.,2012 

r2014 

nepeAaTb neps1:i1� NDP, 111Meiol.li111,;,, no 
1\/lElHbWelii 1111epe, OAHO no.ne T<eCT111poaaHll!s:l, 

HO He COA6P)K�:ll,4111!1l none AillHHblX, S111100 
nepe;i., 1111160 r:ocne nepsoro K�pa 

+ r2016

np1t1HSHb nepsbllti ynpaBm"mMb!� Ka,Qp 
C tj:lopMIAp088Hlt!eM nrm Ha OCHOBe 
nepso� !f1H¢opMal.\�Wl ynpas.ne1-1vifl, 

BbiB8ASHHOM !1!3 nepsoro NOP 

• r2018

np .. UHffb BTOpo!li NDP 13 orneT 
H_a 3anpoc recn11poaaHvi� 

J, r2020 

8b!86CTv'l BTOPYl-0 !l!Hcj:)OpMal.\llll-0 
ynpasneH\llfl Ha OCHOBe BTOporo NDP 

i r2022 

nepep,aTb ernpo!4 ynpasnm:Mbl(li Kap,p 
C tj:lopMVlpOBaH!lleM ny1.1a Ma OCHOBe 
BTOpoi.1 !l!Htj:)OpM0L\!l'!!I'! ynpaaneHlt!H 

• 
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2100 
� 

r2112 

Mo,a.ynb J:i.115-'1 nepe,l.\a41tl nepsoro 
Ka,Gpa C sanpoCOM TeCTVIPOBSHv!5l 

I .-2114 

Mo�yni, ,!).rm nepeJJ.a4!11 nepe,oro NDP, 
11Me10w,ero, no MeHbWe!fl uepe, 0,[IH0 mme 
TeCll'!po11aH!lll'i, Ho He co,qep)!CE!l.l.Varo no.ne 

AcrHHb1x, 11111tfo nepe,a, vum nocJ1e nepaoro «a.11pa 

I .-2116 

Mo�yrn, Am! npi,,eMa nspaoro 
ynpasnm:iMoro Kap.pa c ¢opMi<lpoaaH�eM 

.riy�a Ha OCi·lOBe nepaoi,'i ll!H(j:)OpM8Lii<llll 
ynpas.neH!ll!'I, s1:,10et1eHHOill W3 nepsoro NDP 

I r2118 

MOAYDb ,qnr1 npvieMa arnporo NDP 
s OTBST Ha sanpoc recrV1posa1-u,,R 

I r2120 
Mo,qynb ..qmi BblBO,a.a STOpOlll 
V!HqJOpMaL\�111'1 ynpaeneHV!� Ha 

OCHOBe BTOPOfO NDP 

i ,.2122 

MOAYJ7b ,l'JJ1R nepe,!J)341tl BTOporo 
ynpaa.nRSMOfO K2AP8 C 

¢opMlllPOB8HVIE!M nyya Ha OCHOElE! 
STOOO!ll V!HcbOOMBUIIWl vnoas.neHl,1$1 

ct>1-1r.21 
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nepe,qarrb nepebivi 1<at:1p 

2200 
� 

2212 

c sanpOCOM H8 �BHYfO o6paTHYfO 
CBf!Sb 115-'! KfU1!110DOBKil! 

2214 
nepei.i,8Tb NOP, r'!MefOl.J.IVli'l, 170 M9HbLUevi 
Mepe, 0,1.'l.HO no.ne TeCTlllPOB8Hlllf!, HO He 

COP,e )K8 vi� none ,1.l,8HHblX 

npviHmb STOpo� Ka.Qp C HBHO� 
06p8THOif. CBrl3b!O 

2216 

2218 
npviHflTb Ka,qp 30HAV!POBSH1Afl, KOTOpblF/1 
MO>KeT npe.QCT8BrHlTb co6o� NDP !lifll/1 
Ka.Qp, VIMSfOlJ.\lo1!11 nonf! TeCT!IIPOBSHll!i:I vl 

8HHblX 

B1::>10ecrll! 04eHey KaHana Ha 
OCHOBe K8Apa 30HAMPOB8Hl'1fl 

2220 

2222 

Bbl!10J1H!l'!Tb K8Jlit!Op08KY (HanpviMep, 
Bb!B8CTII! 88KTOpb! KOppeKl\�11/l 

838111MHOCTV!) Ha OCHOBe OL\8HK!r'l 
KaHana Vl f!BHOlli o6paTHOvi CBH31/l 

<J)vir.22 
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2300 
� 

r2312 

MoAynt, A.ll� nepe,1.1,aYV! nepeoro 
K8AP8 C sanpocoM Ha f1l:3HYKl 

06parny1-0 CB$13b ,O.i7fl K8J11r10pOBKil! 

l ,23t4

MOJJ.YJ'lb P,l1R nepe,!l,a'-ili! NDP, 1<1MEHouiero, no 
M8HbUHEi� Mepe, O,IIHO none recniposaHll!S'I, 

HO He COAeptKa1..1.1ero none ,11,!:IHHb!X 

I t"2316 

Mop,ynb AJ1f! npv1eMa eroporo 
Ka,l.'lpa C HBHCCii 06parno1t1 CBf!3bfO 

I r2318 

Mo.D,yflb J:l,J1R f1PlilOMa Ka,;J.pa ZOH,q,1poaaH1-1�. 
KOTOpb!� MO}KeT npe,(iCTaBn51Tb co6oiil NDP. 
l'!flill K3AP8, illMelOU\8rO f10J1S'I Tec-rvipOBi:IHl,!l'! 

!;l .l:!,8HHblX 

I .r2320 

Mo,o,ynb AI1fl Bb!BOAa OL\6HK!ll KaHana 
Ha OCHOB6 KaApa 30HAIIIPOBai-lllls:! 

l ,2322
Mop,y.rib AflH BblnOI1H6Hvm K8Jlv!Dp0Bi<l'l 

(Hi,mp1;1Mep, BblBOAa seKTopoa 

KOppeK41,w1 B3a!l!MHOCTl/l) Ha OCHOBe 
OyeHKl/l KaHana III HBHO� o6paTHOV! 

CBHS!ll 

<bv1r .23 
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Ha'-!a.no 

npl/lHf!Tb sanpcc Ha 06parny10 
ces::isb CSI ,qni:i 1<arw16pca1<!/I 

2400 
r 

2412 

2414 

nplt1Hf1Tb Ka,o.p 30H,1.1,lllp0Baf·ll•'lf! 

2416 

reHepV1poaarb 06parny1-0 css:131:, 
CS! Ha OCHOBe Kap,pa 30HA!/IPOBe!H!,u:1 

f!epe,Q,:ffb oopaTHyi-0 cs�3b CS! 
063 rpynn!/lp06Kl/l f!OAHSCYLL\IIIX 
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Notice 
This translation is machine-generated. !t cannot be guaranteed that it is intelligible, accurate, 

complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or 

financial decisions, should not be based on machine-translation output. 

DESCRIPTION RU2446575C2 

10 ADAPTIVE BEAM CONTROL FOR MAXIMIZING WIRELESS UNE LIFE AND REDUCING 

DELAY SPREAD BY USING MULTIPLE TRANSMITTING AND RECEIVING ANTENNAS 

[0001] 

1s This application asks for disclosure on the filing date of US Provisional Patent Application No. 

60/773508, entitled "Adaptive Beam Steering Techniques for Maximizing Wireless link 

Resource and Reducing Delay Spread Using Multiple Transmit and Receive Antennas," filed 

Feb. 4, 2006. incorporated herein by reference. 

[0002] 

22 State of the art 

[0003] 

w In most wireless communication systems, a radio channel consists of a propagation channel 

between one transmitting antenna and one receiving antenna. 

2s However, it has been found that the use of multiple antennas in the transmitter and receiver can 

significantly increase the link resource and hence the link capacity. 

30 The disadvantage of this approach is that the complexity of the system can also increase 

dramatically. Systems with multiple transmit and receive antennas are referred to as wireless 

MIMO (Multiple Input/ Output Chain) systems. 

[0004] 

36 For MIMO systems, an increase in link resource or link capacity is achieved through one of the 

following approaches: incremental diversification, multiplexing, and beamforming. 
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3B When an approach that increases diversification is used, similar replicas of signals are 

transmitted and received by multiple antennas. These multiple transmissions are not separated 

(made uncorrelated) in time using separate delays or in frequency using separate frequency 

offsets, or in encoding space using specific permutations and I or encoding. Numerous 

techniques are combined using an optimal MRC receiver (differential weighted summation of 

each channel). This approach does not require knowledge of the channel transfer function from 

the side of the transmitter. In some approaches, however, it requires significant portions of the 

transmit and receive data channels (analog and digital front-end), which must be duplicated for 

each antenna. 

[0005] 

50 Most of the current MIMO systems follow the first (diversification) approach mentioned above. 

s1 The link resource created by this approach is approximately N times less than that resulting 

from beamforming, where N is the number of antennas. In addition, in most cases, existing 

implementations require complex systems where entire portions of the analog and digital data 

channel front-end are copied for each antenna. In the multiplexing scheme, accurate knowledge 

of the channel transmission function is used to form a common transmitting and receiving 

function into separate (orthogonal) transmission lines, over which data is multiplexed using 

appropriate coding and power allocation based on the principle of water filling (more power and 

data over more stable communication lines ). As mentioned, this approach requires knowledge 

of the channel transfer function from the side of the transmitter. !t also requires significant parts 

of the transmit and receive data channels (analog and digital), which must be duplicated for 

each antenna. 

62 However, if engineered optimally, it can provide maximum throughput 

[0006] 

66 There are options for implementation based on the multiplexing approach, but their complexity is 

rather excessive for the consumer and mobile wireless applications, as long as the dimension of 

the MIMO system, i.e. the number of antennas is not limited, which in turn limits the maximum 

achievable increase in the link resource. 

10 In the beamforming approach, accurate knowledge of the channel transmission function is used 

to focus the transmission on the most stable subspace, referred to as the eigenvector of the 

common transceiver channel. The signal is then transmitted over subspace. This is done by 

adjusting the signal phase appropriately and possibly gain separately for each transmit and 

receive antenna. This scheme certainly requires knowledge of the channel transfer function on 

the transmitter side. However, it may ideally be implemented by copying only a subset of the 

analog traffic channel and therefore may require a simpler implementation and I or allow more 

antennas to be used. It also provides a better link resource than the increased diversification 

approach described above and, for channels that are highly correlated, can approximate the 

throughput of the multiplexing method described above. This method requires the transmitting 
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frequency range to be a small fraction of the carrier frequency. 

a1 It should be noted that multiplexing can be performed through parallel beamforming along with 

different eigenvectors of the transceiver channel. 

[0007] 

aa Beamforming embodiments can generally be found in radar applications where, first, the 

transmit and receive units are the same, and second, the target of beamforming is completely 

different from link resource or link capacity maximization. 

B9 Other beamforming assumptions use straightforward singular decomposition techniques that 

result in very complex implementations that are not suitable for consumer and mobile wireless 

applications and therefore place constraints on the dimensionality of the MIMO system, i.e. the 

number of antennas, and hence the maximum achievable increase in the resource of the 

communication line. 

[0008] 

91 The essence of the invention 

[0009] 

101 A method and apparatus for adaptive beam steering are disclosed. 

102 In one embodiment, the method comprises performing adaptive beam steering using multiple 

transmit and receive antennas, including iteratively performing a training sequence pair, the 

training sequence pair including estimating a transmitter antenna array weight vector and a 

receiver antenna array weight vector. 

[001 0] 

109 Brief Description of Drawings 

[0011] 

113 The present invention wm be understood more fully from the detailed description given below 

and from the accompanying drawings of various embodiments of the invention, which, 

however, should not be taken to limit the invention to specific embodiments, but only for 

explanation and understanding. 

[0012] 

120 1 is a block diagram of one embodiment of a communication system. 
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[0013] 

124 2 is a block diagram of one embodiment of an integrated device. 

[0014] 

12a 3A and 3B illustrate various stages of beam search. 

[0015] 

132 4 illustrates one embodiment of a beam steering state machine. 

[0016] 

136 5 illustrates the layers of one embodiment of a beam search process. 

[0017] 

140 6 illustrates a partial beamforming that has occurred as a result of the beam search process of 

FIG. 5. 

[0018] 

145 7 illustrates one embodiment of a beam search and tracking pattern at a source I transmitter 

and, respectively, at a destination I receiver. 

[0019] 

150 8 is an example of a Hadamard matrix. 

[0020] 

154 9 is a flow diagram of one embodiment of a beam tracking process. 

[0021] 

1sa 10 illustrates an alternative embodiment of a beam search process. 

[0022] 

1e2 11 illustrates the concept of a clustered distribution channel. 
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[0023] 

166 Detailed description of the present invention 

[0024] 

110 An efficient and adaptive technique for performing beamforming for time varying propagation 

channels with reduced and potentially minimal complexity and increased, potentially maximum 

gain. 

113 In contrast to existing solutions, beamforming is done without directly performing singular 

decomposition {SVD), which is very difficult to implement. 

11s Instead, the optimal channel eigenvector or subspace is achieved through an adaptive iterative 

scheme. 

[0025] 

180 The second effect of beamforming is that the resulting beamforming channel typically has a 

shorter delay spread, meaning that the IS! window will also be shorter. 

[0026] 

1a5 In the following description, many details are set forth in order to provide a more complete 

explanation of the present invention. 

181 However, it will be apparent to those skilled in the art that the present invention can be 

practiced without these specific details. 

189 In other instances, well-known structures and devices are shown in block diagram form in order 

to avoid obscuring the present invention. 

[0027] 

194 Some parts of the detailed description that will follow are presented in terms of algorithms and 

symbolic representations of operations on data bits within a computer memory or an 

equivalent electronic computing device. 

191 These algorithmic descriptions and representations are the means used by those skilled in the 

art of data processing to most effectively convey the essence of their work to others in the art. 

199 The algorithm is found in this document and is generally conceived of as a self-consistent 

sequence of steps leading to the desired result 

201 Stages are those stages that require physical control of physical quantities. 

202 Typically, although not necessary, these quantities take the form of electrical or magnetic 

signals that can be stored, moved, combined, compared, and otherwise manipulated. 

204 It has proven convenient at times, principally for common use reasons, to refer to these signals 

as bits, values, elements, symbols, letters, terms, numbers, or the like. 
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[0028] 

209 However, it should be appreciated that ail of these and similar terms should be associated with 

the corresponding physical quantities and are only convenient designations used for these 

quantities. 

212 Unless specifically stated otherwise, it is evident from the subsequent discussion, it is 

appreciated that throughout the specification, consideration using terms such as "processing" 

or "combining" or "calculating" or "determining" or "displaying" or the like, refers to the 

operation and processes of a computing system, or a similar electronic computing device that 

controls and converts data represented as physical (electronic) quantities within the registers 

of the computing system and storage devices into other data similarly represented as physical 

quantities within the storage computing system devices or registers or other similar information 

storage, transmission or display devices. 

[0029] 

223 The present invention also relates to a device for performing the operations herein. 

224 This device may be specially designed for the required purpose using digital components, or it 

may comprise a general purpose computer selectively activated or reconfigurable by a 

computer program stored in the computer. 

221 Such a computer program may be stored in a computer-readable storage device, for example, 

but not limited to, any type of disc including floppy disks, optical disks, compact disks (CD

ROMs), and magneto-optical disks, read-only memory (ROM, ROM), random access memory 

(RAM, RAM), electrically programmable ROM (EPROM), electrically erasable and 

programmable ROM (EEPROM), magnetic or optical cards, or any type of medium suitable for 

storing electronic instructions, or each connected to a computer system bus. 

[0030] 

236 The algorithms and display devices presented in this document are not inherently associated 

with any particular computer or other device. 

23a Various general purpose systems may be used with programs as taught herein, or may be 

convenient to create a more specialized apparatus for performing the required method steps. 

240 The required structure for many of these systems will appear from the description below. 

241 Moreover, the present invention is not described with reference to any particular programming 

language. 

243 !twill be appreciated that a variety of programming or digital design languages can be used to 

implement the ideas of the invention as described herein. 

[0031] 
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24a Computer-readable media includes any device for storing or transmitting information in a 

computer-readable form (eg, a computer). 

250 For example, computer-readable media includes read-only memory ("ROM"), random access 

memory ("RAM"), magnetic disk storage; optical storage device; flash memory devices; 

electrical, optical, acoustic or other form of propagated signals (for example, carrier waves, 

infrared signals, digital signals, etc.); etc. 

[0032] 

251 Communication system example 

[0033] 

251 1 is a block diagram of one embodiment of a communication system. 

262 Referring to FIG. 1, the system includes a media receiver 100, a media receiver interface 102, 

a transmitter 140, a receiver 141, a media player interface 113, a media player 114, and a 

display 115. 

[0034] 

268 The media receiver 100 receives content from a source (not shown). 

269 In one embodiment, the media receiver 100 comprises an upper group box. 

210 The content may include baseband digital video such as but not limited to content 

concatenation in the HDMI or DVI standards. In such a case, the media receiver 100 may 

include a transmitter (eg, an HDMI transmitter) for routing received content 

[0035] 

216 The media receiver 100 sends content 101 to the transmitter 140 via the media receiver 

interface 102. 

218 In one embodiment, the media receiver interface 102 includes logic that converts content 101 

to HDMI content. 

280 In such a case, the interface 102 of the media receiver may contain an HDMI connection and 

the content 101 is sent via a wired connection; however, transmission can occur over a 

wireless connection. 

283 In another embodiment, content 101 comprises DVI content. 

[0036] 

281 In one embodiment, the transfer of content 101 between the interface 102 of the media receiver 

and the transmitter 140 occurs over a wired connection; however, transmission can occur over 

a wireless connection. 
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[0037] 
293 Transmitter 140 transmits information wirelessly to receiver 141 using two wireless 

connections. 

295 One of the wireless connections is using a phased array antenna with adaptive beamforming. 

wa Another wireless connection exists through the wireless channel 107, referred to herein as the 

reverse channeL 

293 In one embodiment, the wireless channel 107 is unidirectionaL 

299 In an alternative embodiment, the wireless channel 107 is bi-directional. 

300 In one embodiment, the reverse channel may use some or all of the same antennas as the 

forward beamforming channel (portion 105). 

302 In another embodiment, the two sets of antennas are decoupled. 

[0038] 

306 The receiving device 141 transmits content received from the transmitting device 140 to the 

media player 114 via an interface, such as the media player interface 113. 

308 In one embodiment, content transfer between the receiving device 141 and the media player 

interface 113 occurs over a wired connection; however, transmission can occur over a wireless 

connection. In one embodiment, the media player interface 113 comprises an HDMI 

connection. Likewise, the transfer of content between the media player interface 113 and the 

media player 114 occurs over a wired connection; however, transmission can occur over a 

wireless connection. Transmission can also take place over a wired or wireless data transfer 

interface that was not a media player interface. 

[0039] 
318 The media player 114 causes the content to be played on the display 115. 

319 In one embodiment, the content is HDMI content and the media player 114 transmits the media 

content for display via a wired connection; however, transmission can occur over a wireless 

connection. The display device 115 may include a plasma display device, a liquid crystal 

display device, a cathode ray tube, etc. 

[0040] 

326 It should be noted that the system of FIG. 1 may be modified to include a DVD player I recorder 

instead of a DVD player I recorder to receive and reproduce and / or record content. 

328 The same techniques can also be used in applications without multimedia data. 

[0041] 
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332 In one embodiment, transmitter 140 and media receiver interface 102 are part of media 

receiver 100. 

[0042] 

331likewise, in one embodiment, receiver 141, media player interface 113, and media player 114 

are all part of the same device. 

339 In an alternative embodiment, the receiver 140, the media player interface 113, the media 

player 114, and the display 115 are all part of the display. 

341 An example of such a device is shown in Fig. 2. 

[0043] 

345 In one embodiment, transmitter 140 includes a processor 103, an additional baseband 

processing component 104, a phased array antenna 105, and a wireless channel interface 

106. 

348 The phased array antenna 105 includes an RF transmitter (radio frequency transmitter) that 

has a digitally steerable phased array antenna coupled to and controlled by a processor 103 to 

transmit content to a receiver 141 using adaptive beamforming. 

[0044] 

354 !n one embodiment, receiver 141 includes a processor 112, an additional baseband processing 

component 111, a phased array antenna 110, and a wireless channel interface 109. 

356 The phased array antenna 110 comprises an RF transmitter (radio frequency transmitter) that 

has a digitally steerable phased array antenna coupled to and controlled by a processor 112 to 

receive content from a transmitter 140 using adaptive beamforming. 

[0045] 

352 In one embodiment, processor 103 generates baseband signals that are processed by 

baseband signal processing 104 prior to wireless transmission by phased array antenna 105. 

364 In such a case, receiver 141 includes baseband signal processing to convert analog signals 

received by phased array antenna 110 into baseband signals for processing by processor 112. 

In one embodiment, the baseband signals are OFDM (Orthogonal Frequency Division 

Multiplexing) signals. 

[0046] 

311 In one embodiment, transmitter 140 and I or receiver 141 are part of separate transceivers. 
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[0047] 

31sTransmitter 140 and receiver 141 communicate wirelessly using an adaptive beamforming 

phased array antenna that is capable of beam steering. 

311 Beamforming is well known in the art. 

378 In one embodiment, the processor 103 sends digital control information to the phased array 

105 to indicate an amount to offset one or more phase shifters in the phased array 105 to steer 

the beam thus formed in a manner wen known in the art. Processor 112 also uses digital 

control information to drive phased array antenna 110. The digital control information is sent 

using a control channel 121 at transmitter 140 and a control channel 122 at receiver 141. In 

one embodiment, the digital control information comprises a set of coefficients. In one 

embodiment, processors 103 and 112 each include a digital signal processor. 

[0048] 

388 Wireless !ink interface 106 couples to processor 103 and provides an interface between 

wireless !ink 107 and processor 103 for transmitting antenna information related to phased 

array antenna use and to transmit information to facilitate content playback at a different 

location. 

392 In one embodiment, information communicated between transmitter 140 and receiver 141 to 

facilitate content playback includes encryption keys sent from processor 103 to processor 112 

of receiver 141 and one or more acknowledgments from processor 112 of receiver 141 to 

processor 103. transmitting device. 

[0049] 

399 Wireless !ink 107 also transmits antenna information between transmitter 140 and receiver 141. 

400 During initialization or tuning of phased array antennas 105 and 110, wireless link 107 

transmits information to allow processor 1-3 to select a direction for phased array antenna 105. 

In one embodiment, the information includes, but is not limited to, antenna location information 

and performance information corresponding to the antenna location, eg, one or more data 

pairs that include the position of the phased array antenna 110 and channel signal strength for 

that antenna location. In another embodiment, the information includes, but is not limited to, 

information sent by processor 112 to processor 103 to allow processor 103 to determine which 

portions of the phased array antenna 105 to use for content transmission. 

[0050] 

411 When the phased array antennas 105 and 110 are operating in a mode during which they can 

transmit content (eg, HDMI content), the wireless !ink 107 transmits an indication of the link 

state from the processor 112 of the receiver 141 . 

414 The link state indication comprises an indication from processor 112 that causes processor 103 

to steer the beam in a different direction (eg, to a different channel). Such prompting can occur 
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in response to interference with the transmission of pieces of content The information can 

specify one or more alternative channels that the processor 103 can use. 

[0051] 

421 In one embodiment, the antenna information comprises information sent by processor 112 to 

determine a location to which receiver 141 should direct the phased array antenna 110. 

423 This can be useful during initialization when transmitter 140 tells receiver 141 where to position 

its antenna so that signal quality measurements can be made to determine the best channels. 

The detected position can be a precise location, or it can be a relative location, for example, 

the next location in a designated location order that follows the transmitter 140 and the 

receiver 141 . 

[0052] 

431 In one embodiment, wireless link 107 transmits information from receiver 141 to transmitter 140 

determining antenna characteristics of phased array antenna 110, or vice versa. 

433 In one embodiment, link 107 communicates information from receiver 141 to transmitter 140, 

which may be used to control phased array antenna 105. 

[0053] 

438 Example of a transceiver architecture 

[0054] 

442 One embodiment of the transceiver is described below. 

443 The transceiver includes a transmit and receive path for a transmitter and, accordingly, a 

receiver. 

445 In one embodiment, a transmitter for use in conjunction with a receiver comprises a processor 

and a phased array beamforming antenna. The processor controls the antenna to perform 

adaptive beam steering using multiple transmit antennas in conjunction with receiver receive 

antennas, iteratively performing a set of tuning operations. One of the tuning operations 

comprises a processor causing the phased array beamforming antenna to transmit the first 

training sequence, while the receiver receive array weight vector is set and the transmit 

antenna array weight vector is switched between weight vectors with a set of weight vectors. 

Other tuning operations include a processor causing the phased array beamforming antenna 

to transmit the second training sequence, while the transmit antenna array weight vector is set 

as part of the process for calculating the receive antenna array weight vector. 

[0055] 
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45B In one embodiment, a receiver for use in conjunction with a transmitter comprises a processor 

and a phased array beamforming antenna. 

460 The processor controls the antenna to perform adaptive beam steering using multiple receive 

antennas in conjunction with the transmit antennas of the transmitter, iteratively performing a 

set of tuning operations. One of the training steps includes a processor that sets the receive 

antenna array weight vector during a process to estimate the transmit antenna array weight 

vector, wherein the transmitter transmits the first training sequence while the receive antenna 

array weight vector is set. Another of the training operations comprises the processor 

calculating the receive antenna array weight vector when the transmitter transmits the second 

training sequence while the transmit antenna array weight vector is set 

[0056] 

471 3A and 3B are block diagrams of one embodiment of a transmitter and, respectively, a receiver, 

which are part of the adaptive multiple antenna beamforming system contained in FIG. 

473 Transceiver 300 includes multiple independent transmit and receive chains and performs 

phased array beamforming using a phased array that receives an identical RF signal and 

phase shifts for one or more antenna elements in the antenna array to achieve beam steering. 

[0057] 

479 Referring to FIG. 3A, a baseband digital processing unit (eg, digital signal processor (DSP) 

301) formats content and generates baseband signals in real time.

481 The baseband digital processing unit 301 can provide modulation, FEC coding, bursting, 

interleaving, and automatic gain controL 

[0058] 

486 Baseband digital processing unit 301 then directs baseband signals to be modulated and sent 

on the RF1 portion of the transmitter. 

488 In one embodiment, the content is OFDM modulated in a manner well known in the art. 

[0059] 

492 A digital to analog converter (DAC) 302 receives the digital signal output from the baseband 

digital processing unit 301 and converts them to analog signals. 

494 In one embodiment, the signal outputs from the DAC 302 are between 0-1.7 GHz. The analog 

front-end 303 receives the analog signals and filters them with a suitable low-pass image 

suppression filter and amplifies it accordingly. IF unit 304 (intermediate frequency unit) 

receives the output of the analog input unit 303 and upconverts it to an IF frequency. In one 

embodiment, the IF frequency is between 2-15 GHz. 
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[0060] 

502 RF mixer 305 receives the output of signals from IF amplifier 304 and combines them with a 

signal from a local oscillator {LO) (not shown) in a manner well known in the art. 

504 The output of signals from mixer 305 is at an intermediate frequency. In one embodiment, the 

IF is between 2-15 GHz. 

[0061] 

509 Multiplexer 306 is coupled to receive output from mixer 305 to control which phase regulators 

3071-N are receiving signals. 

511 In one embodiment, the phase adjusters 3071-N are quantized phase adjusters. In an 

alternative embodiment, the 3071-N phase regulators can be replaced with IF or RF amplifiers 

with controlled gain and phase. In one embodiment, baseband digital processing module 201 

also monitors, via control channel 360, the phase and magnitude of the currents in each of the 

antenna elements in the phased array antenna to create the desired beam pattern in a manner 

well known in the art. In other words, the baseband digital processing unit 201 controls the 

phase regulators 3071-N of the phased array antenna to create the desired circuitry. 

[0062] 

s21 Each of the 3071-K phase regulators provides an output that is sent to one of the 3081-N 

power amplifiers, which amplify the signal. 

523 The amplified signals are sent to an antenna array that has many antenna elements 3091-N. In 

one embodiment, the signals transmitted from the antennas 3091-N are RF signals between 

56-64 GHz. Thus, multiple beams are output from the phased array antenna.

[0063] 

529With respect to a receiver, antennas 3101-N receive wireless transmissions from antennas 

3101-NK and provide them to phase regulators 3121-N via low noise amplifiers 3111-N, 

respectively. 

532 As discussed above, in one embodiment, phase controllers 3121-N comprise quantized phase 

controllers. Alternatively, the phase regulators 3121-N can be replaced with complex 

multipliers. Phase controllers 3121-N receive signals from antennas 3101-N, which are 

combined by RF combiner 313 to create a single wire feed output In one embodiment, a 

multiplexer is used to combine signals from different elements and output a single wire feed. 

The output of the RF combiner 313 is the input to the RF mixer 314. 

[0064] 

541 An RF mixer 314 receives the output of the signals from the IF amplifier 313 and combines 
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them with a signal from a local oscillator (LO) (not shown) in a manner well known in the art. 

543 In one embodiment, the output of mixer 314 is an IF signal of 2-15 GHz. The IF module then 

downconverts the IF signal to the baseband frequency. In one embodiment, there are I and Q 

signals that are between 0-1.7 GHz. 

[0065] 

549An analog to digital converter 316 (ADC) takes the output of IF 315 and digitizes it 

550 The digital output from the ADC 316 is received by a baseband digital processing module 318 

{eg, DSP). Baseband digital processing unit 318 reconstructs the amplitude and phase of the 

signal. Baseband digital processing unit 318 may provide demodulation, packet 

decompression, deinterleaving, and automatic amplification. 

[0066] 

551 In one embodiment, each of the transceivers includes a control microprocessor that generates 

control information for a baseband digital processing module {eg, DSP). 

559 The control microprocessor can be on the same chip as the baseband digital processing 

module (eg, DSP). 

[0067] 

564 DSP controlled adaptive beamforming 

[0068] 

568 In one embodiment, the DSP implements an adaptive algorithm with hardware-implemented 

beamforming weights. 

510 That is, the transmitter and receiver work together to effect RF beamforming using digitally 

controlled analog phase shifters; however, in an alternative embodiment, beamforming is 

performed at the IF. Phase regulators 3071-N and 3121-N are controlled via control channel 

360 and, respectively, control channel 370 via their respective DSPs in a manner well known 

in the art 

515 For example, a digital baseband processing unit (eg, DSP) 301 controls phase regulators 3071-

N so that the transmitter performs adaptive beamforming for beam steering, while a digital 

baseband processing unit (eg, DSP) 318 controls phase controls 3121-N. to direct the antenna 

elements to receive wireless transmission from the antenna elements; and to combine signals 

from different elements to create a single wire feed output. In one embodiment, a multiplexer is 

used to combine signals from different elements and output a single wire feed. It should be 

noted that processors (e.g., DSPs) that control baseband digital processing modules, such as 

that shown in the transmitters and receivers of FIG. 1, can be connected to control channels 

360 and 370, respectively, can be used to control phase regulators 3071 -N and 3121-N. 
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[0069] 

sa1 A baseband digital processing unit 301 (eg, DSP) controls the pulse beam or activates a 

corresponding phase shifter connected to each antenna element 

589 The ripple algorithm in the baseband digital processing unit 301 (eg, DSP) controls the phase 

and gain of each element Implementing DSP controlled phase array beamforming is well 

known in the art. 

[0070] 

595 An antenna with adaptive beamforming is used to avoid obstacles with interference. 

596 By adapting beamforming and beam steering, communication can occur while avoiding 

obstacles that might prevent or interfere with wireless transmissions between transmitter and 

receiver. 

[0071] 

502 In one embodiment, with respect to adaptive beamforming antennas, there are three phases of 

operation. 

604 The three phases of operations are the tuning phase, the search phase, and the tracking 

phase. The tuning phase and the search phase occur during initialization. The tuning phase 

defines the channel profile using predefined sequences of spatial patterns and. The search 

phase calculates a list of possible spatial patterns, and selects an initial option for use in 

transmitting data between the transmitter of one transceiver and the receiver of another. The 

tracking phase keeps track of the intensity of the possible list When the initial option is difficult, 

the next pair of spatial patterns is selected for use. 

[0072] 

614 In one embodiment, during the training phase, the transmitter sends out a sequence of spatial 

patterns. 

616 For each spatial pattern, the receiver projects the received signal onto a different sequence of 

patterns. As a result of the projection, the channel profile is obtained from the pair,. 

[0073] 
621 In one embodiment, exhaustive tuning is performed between a transmitter and a receiver, in 

which the receiver antenna is located at all locations and the transmitter sends out multiple 

spatial patterns. 

624 Beamforming is well known in the art. In this case, M transmitted spatial patterns are 

transmitted by the transmitter and N received spatial patterns are received by the receiver to 
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create an N by M channel matrix. Thus, the transmitter goes through the transmit partition 

scheme and the receiver looks for the strongest signal for that transmission. Then the 

transmitter moves to the next section. At the end of the exhaustive search process, the 

location of all transmitter and receiver positions and the strength of the channel signals at 

these positions are obtained. The information is stored as pairs of positions, where the 

antennas are directed and the signal strength of the channels. The list can be used to steer the 

antenna beam in the event of interference. 

[0074] 
636 In an alternative embodiment, a training subspace is used in which the space is sequentially 

divided into bounded sections using orthogonal antenna circuits that are sent out to obtain a 

channel profile. 

[0075] 
642 Provided that the baseband digital processing (DSP) unit 301 is in a stable state and the 

direction in which the antenna is to point has already been determined. 

6'44 In the nominal state, the DSP has a set of coefficients that it sends to the phase regulators. 

645 The coefficients indicate the amount of phase by which the phase shifter must shift the signal 

for its respective antennas. For example, the digital baseband processing (DSP) module 301 

sends the set digital control information to the phase regulators, which indicates that different 

phase regulators should be offset by different amounts, for example, offset 30 degrees, offset 

45 degrees, offset 90 degrees, offset 180 degrees, etc. Thus, the signal that arrives at this 

antenna element will be offset by a certain number of degrees of phase. The end result of 

offsetting, for example, 16, 32, 36, 64 elements in the array by different amounts, allows the 

antenna to be steered in a direction that provides the most sensitive radio location for the 

receive antenna. That is, a composite set of offsets across the entire antenna array provides 

the ability to control where the antenna's most sensitive point points to the hemisphere. 

[0076] 

65B It should be noted that in one embodiment, the corresponding connection between the 

transmitter and the receiver cannot be a forward link from the transmitter to the receiver. 

660 For example, the most appropriate channel might be to discuss a new limit value idea. 

[0077] 
664 Return channel 

[0078] 
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66B In one embodiment, a wireless communication system includes a reverse channel 320, or a !ink 

for transmitting information between wireless communication devices (eg, a transmitter and a 

receiver, a pair of transceivers, etc.). 

611 The information relates to beamforming antennas and allows one or more of the wireless 

communication devices to adapt the array of antenna elements to better direct the antenna 

elements of the transmitter to the antenna elements in conjunction with the receiver. 

674 The information also includes information to facilitate the use of content that is wirelessly 

transmitted between the antenna elements of the transmitter and receiver. 

[0079] 

679 3A and 3B, reverse link 320 is connected between DSP module 318 and baseband digital 

processing (DSP) module 301 to allow DSP module 318 to send tracking and control 

information into a digital baseband processing (DSP) unit 301. 

682 In one embodiment, reverse channel 320 functions as a high speed downlink transmission and 

an acknowledgment channel. 

[0080] 

681 In one embodiment, the reverse channel is also used to convey information appropriate to the 

application for which the wireless communication is occurring (eg, wireless video). 

689 Such information includes content protection information. For example, in one embodiment, the 

reverse channel is used to transmit encrypted information (eg, encryption keys and 

acknowledgment of encryption keys) when the transceivers transmit HDMI data. In this case, 

the back channel is used for content protection interaction. 

[0081] 

696 More specifically, in HDMI, encryption is used to validate that the receiver of the data is an 

enabled device (eg, a enabled display device). 

698 There is a continuous stream of new encryption keys that are sent during HDMI data stream 

transmission to validate that the enabled device has not been modified. The frame blocks for 

HD TV data are encrypted with various keys and then these keys must be acknowledged back 

on the reverse channel 320 in order to validate the player. Reverse channel 220 transmits 

encryption keys in the forward direction to the receiver and acknowledgments of keys from the 

receiver in the reverse direction. Thus, encrypted information is sent in both directions. 

[0082] 

101 The use of a reverse channel for transmission of content protected information is advantageous 

as it avoids the need to complete a lengthy tuning process when such transmission of 

information is sent along with the content 
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110 For example, if a key from the transmitter is sent in parallel with the content on the original link 

and that initial link is interrupted, it will cause a lengthy adjustment of 2-3 seconds for a typical 

HDMI / HDCP system. In one embodiment, this is a split bi-directional link that has a higher 

reliability than the original directional link, given its omnidirectional orientation. By using this 

back channel to communicate the HDCP keys and the corresponding acknowledgment back 

from the receiver, time-consuming trimming can be avoided in the event of the worst 

interference. 

[0083] 

120 In active mode, when the beamforming antennas are transmitting content, the reverse channel 

is used to allow the receiver to notify the transmitter of the channel condition. 

122 For example, while the channel between the beamforming antennas is of sufficient quality, the 

receiver sends information on the reverse channel to indicate that the channel is acceptable. 

The return channel can also be used by the receiver to send measurable information 

transmitted indicating the quality of the channel being used. If some form of interference (eg, 

obstruction) occurs that degrades the channel below an acceptable level or completely 

interferes with transmissions between beamforming antennas, the receiver may indicate that 

the channel is no longer acceptable and I or may request channel changes on the reverse 

channel. The receiver can request changes for the next channel in a given set of channels, or 

can determine a specific channel to use by the transmitter. 

[0084] 

134 In one embodiment, the reverse channel is bi-directional. 

135 In such a case, in one embodiment, the transmitter uses the reverse channel to send 

information to the receiver. Such information may include information that instructs the receiver 

to position its antenna elements at various fixed positions that the transmitter can scan during 

initialization. The transmitter can determine this by a specific position designation, or by 

indicating that the receiver should move to the next position indicated in a given order or list, 

with which both the transmitter and the receiver continue to navigate. 

[0085] 

144 In one embodiment, the return channel is used by either or both of the transmitter and receiver 

to notify other information about the characteristic of a particular antenna. 

746 For example, the antenna response information may determine that the antenna allows 

resolution down 6 degrees in radius and that the antenna has a certain number of elements 

(eg, 32 elements, 64 elements, etc.). 

[0086] 
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152 !n one embodiment, the transmission of information on the reverse channel is carried out 

wirelessly using interface blocks. 

154 Any form of wireless communication can be used. In one embodiment, OFDM is used to 

transmit information on the reverse channeL !n another embodiment, CPM is used to transmit 

information on the reverse link. 

[0087] 

160 Beamforming overview 

[0088] 

764 In one embodiment, the communication system implements beamforming with the following 

elements: a beam search process; a beam tracking process and a beam steering state 

machine. 

161 Beam search and beam tracking are used to correct for changes in wireless channel time and 

possible obstruction of narrow beams. 

769 When called, the beam search process finds the beam direction that maximizes the link 

resource. The resulting beam direction is then used to form the beam. After the beam-seeking 

process has resulted in optima! beamforming, the beam-tracking process follows the beam as 

compared to a small change over time in the channel transmission function. The beam 

steering state machine uses an arbitrary bad link detection mechanism (which may be based 

on useful information or beam tracking results) to detect if the signal-to-noise ratio of the 

current !ink is below a desired limit. For the purposes of this document, a poor !ink means that 

the current beam direction is difficult and a new beam search is subsequently planned to find 

the next best beam direction. 

[0089] 

1s1 4 illustrates one embodiment of a beam steering state machine. 

182 Referring to FIG. 4, the state machine 400 includes an acquisition (initial I steady state) state 

401, a beam search state 402, and a steady state or communication state 403. The beam 

steering process begins at receiving state 401. !n one embodiment, the receive state 401 is 

latched only during link establishment. Upon initial acquisition, state machine 400 moves to 

beam search state 402 to perform beam search. The beam search state 402 is also latched as 

soon as the source (eg, transmitter) or destination (eg, receiver) determines that the channel is 

considered bad (eg, beam obstruction) (based on one or more metrics). It should be noted that 

in one embodiment, the beam search is scheduled regularly (eg, every 0.5-2 seconds) during 

the data transfer state 403. This can be useful based on the blocked beam. 

[0090] 
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194 After the beam search has been successful, the state machine 400 transitions to steady state 

403 where data transfer operations are performed. 

796 In one embodiment, this includes tracking the beam at specific intervals (eg, every 1-2 ms). In 

one embodiment, beam tracking is a shortened version of the beam search process. It can be 

scheduled or based on request 

[0091] 

802 If there is a link failure that occurs when the beam-steering state machine 400 is in either the 

beam-seeking state 402 or the transmit state 403, then the beam-steering state machine 400 

transitions to the receive state 401. 

[0092] 

80B In one embodiment, beamforming in the transmitter is performed by rotating the phase of the 

RF modulated signal separately for each RF power amplifier and set of transmit antennas, 

where the phase rotation is described by the following equation: 

[0094] 

814 and the rotation angle 9 is quantized by 2-4 bits. 

815 This can be achieved using quantized phase controllers. 

[0095] 

819 Similarly, in one embodiment, receiver beamforming is performed by rotating the phase of the 

received RF modulated signal after each receive antenna and a set of low noise amplifiers 

(LNAs) and then combining the phase-rotated signals. 

[0096] 

825 It should be noted that in one embodiment, the receive antennas are coupled to one or more 

digitizing channels and the number of digitizing channels is less than the number of receive 

antennas. 

828 In addition, in one embodiment, the transmit antennas are coupled to one or more signal 

conditioning transmission channels, and the number of signal conditioning transmission 

channels is less than the number of transmission antennas. 

[0097] 

834 Beam Search Process Example 
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[0098] 

1338 In one embodiment, the beam search process consists of two stages: synchronization recovery 

and iterative beam search. 

840 At the stage of synchronization recovery, the time of arrival (delay) of the beam I beam with the 

maximum gain is estimated. 

1342 In one embodiment, latency estimation is performed by transmitting a known character 

sequence over the air and matching the sequence at the receiver through a matched filter. 

844 In order to maximize the signal-to-noise ratio, the phases of the transmitting antenna are set 

equal to the columns of the N x N Hadamard matrix, H, one column at a time, where H has the 

following properties: 

[0099] 

850 H (i, j) {-1, 1}, H 

851 T 

1352 H = NI 

1353 NxN 

[0100] 

857 where HT is transposed from H, and !NxN is the identity matrix of N x N. The phases of the 

transmit antenna are decomposed by N columns of H (set to one at a time) P (eg, 3) times, 

where a different receive antenna phase pattern is used at each time. 

1360 The receiving antenna phase patterns are selected so that the corresponding beams cover the 

entire space. 

862 The receiver matched to the filter correlates with the received signal, r (k), with the transmitted 

sequence x (k), as described by the following equation, where the circuit is l symbols: 

[0102] 

1367 The time delay that results in the maximum output energy of the matched filter, after being 

added over all the transmit and receive antenna phase patterns, is chosen as the maximum 

beam I beam gain time delay. 

1310 In addition, a receive antenna phase pattern is also selected for which the matched filter output 

at the selected time delay has the maximum energy, after it has been summed over all 

transmit antenna phase patterns. 

[0103] 

876 The next step uses an iterative beam search process such that, in one embodiment, 

alternatively changes the transmit and receive phase patterns for a total of 2M (even) {eg, 4, 6, 
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8, or 10) steps. 

879 In almost all cases, the transmit and receive phase schemes converge to optima! values 

corresponding to the direction of the beams with maximum gain. 

881 In some individual cases, the transmit and receive phase patterns may oscillate between 

different phase patterns, which correspond to similar beamforming gains. 

[0104] 

886 For the first iteration, the receive phase pattern is set to one of the P phase patterns that was 

selected at the end of the last re-synchronization step. 

888 In other words, the receive phase offsets are set to the i-th initial value (for i = 1, 2, 3, etc.). In 

one embodiment, receive phase offsets are set by setting antenna array weight vector (AWV) 

values. The transmission scheme, on the other hand, is set equal to N columns of the 

Hadamard matrix H in tum. An example of a 36x36 Hadamard matrix is given in FIG. 8. It 

should be noted that a different unitary matrix may be used for a certain number of antennas. 

Additionally, it should be noted that in one embodiment, the antenna array weight vectors 

{AWV) for the receiver and transmitter are composite weight vectors that may have amplitude 

and I or phase information. In one embodiment, the weight vectors are phase-shifted 

quantized vectors. 

[0105] 

900 The transmitter transmits a known character sequence over the air, which is used to estimate 

the resulting SISO functions (single input and single output) of the transmission of the channel 

jn of the RF modulated signal before up to N phase turns of the transmit antenna in the 

combined signal after N phase tums of the receive antenna ... 

904 During this phase, the transmitting phased array antenna switches between phase vectors from 

the columns of matrix H that span the entire space. In one embodiment, the transmit antenna 

array weight vector (AWV) includes 36 weight vectors. For each transmission phase scheme, 

the received signal is correlated with the transmitted symbol sequence at the selected optimal 

time delay. The complex-valued correlator output is then used as an estimate of the 

corresponding channel transmission function. Thus, the N-Tx with 1-Rx channel gains for each 

delay corresponding to the receiver phase offsets are sequentially measured and the delay 

with the maximum energy (eg cluster) is selected for the best initial value. 

[0106] 

915 Next, a vector of N complex-valued channel estimates is complex conjugated and multiplied by 

a matrix H. The complex-valued angles and elements of this vector are then quantized into 2-4 

bits, creating a quantized phase vector. 

918 This vector is referred to herein as a quantized phase shift vector (QPS) of an MRC-based 

transmitter (Le., an AWV transmitter) and is sent back to the transmitter via a reverse wireless 
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channel, such as the reverse channel described above, where it is used as a phase scheme 

fixed gear for the next part of the first iteration. In one embodiment, the transmitter index AWV 

that produces the strongest signal at the receiver is also sent back to the transmitter via the 

return channel. 

[0107] 

921 For the next part of the first iteration, the transmission phase scheme is set equal to the phase 

quantization vector calculated at the end of the last iteration. 

929 That is, the transmission phase offsets are set to the values calculated in the first part of the 

iteration that exist to tune the AWV transmitter. The receive phase circuit, on the other hand, is 

set equal to N columns from H in tum. Transmitting the same symbol sequence and using the 

same correlation procedure, the transmission functions of the SISO channel are estimated for 

each receive phase scheme. In other words, 1-Tx by N-Rx channel gains are sequentially 

measured at the receiver for maximum power delay and an estimate for the equivalent lxM 

channel. 

[0108] 

939 likewise, a vector of N complex-valued channel estimates is complex conjugate and multiplied 

by a matrix H. The complex-valued angles and elements of this vector are then quantized into 

2-4 bits to create a quantized phase vector.

942 This vector is referred to as the quantized phase shift (QPS) vector of the MRC-based receiver 

{Le., AWV receiver). This AMV vector is used at the receiver as a fixed receive phase for the 

next iteration. That is, the receive phase (weight) offsets are set to these calculated values. 

[0109] 

948 Thus, the same steps are repeated many times (e.g. 3, 4, etc.), where the alternative transmit 

or receive phase schemes are set equal to the calculated quantized phase vectors from the 

previous iteration, while the schemes for the opposite operation, i.e .... transmit or receive 

schemes are set to N columns if alternately. 

[011 0] 

955 At the end of the iterations, the computed transmit and receive phase vectors are used to 

create a beam in the optimal direction. 

[0111] 

960 In one embodiment, the beam search (and beam tracking) signal is an OQPSK signal at an Fs / 

2 burst rate, where Fs is the OFDM sampling rate. 
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[0112] 

965 In one embodiment, up to three different initial receive QPS vectors are used to improve the 

performance of estimating the optimal sampling time. 

967 In addition, in one embodiment, sequential channel estimation is performed by setting the 

transmitter (and receiver) weight vector to N columns of matrix H in tum and sequentially 

measuring N corresponding scalar channel estimates. 

910 Each channel estimation step consists of N estimation intervals such that if V is equal to the 

resulting 1xN (Nx1) estimation vector, then the channel estimate is VH * (H * V). 

[0113] 

915 The received signal should neither be suppressed nor decayed during each re-clock or iteration 

step where the transmit or receive phase circuits are unwrapped using the H columns. Hence, 

the automatic gain control (AGC) procedure is performed prior to each such step. 

978 In one embodiment, in this AGC procedure, an arbitrary character sequence covering the same 

baseband is transmitted over the air, while the transmit and receive phase patterns are 

changed in the same manner as the next step. 

981 The received signal power is measured and the receiver gain is sequentially set to a value such 

that the received signal is neither suppressed nor attenuated for all transmit and receive phase 

circuits. 

984 If necessary, this procedure is repeated many times (up to 3) until an appropriate gain is found. 

[0114] 

988 5 illustrates the layers of one embodiment of the beam search process described above. 

989 Referring to FIG. 5, steps 501-503 represent the steps for re-timing. During these steps, the 

initial phase displacement vectors and the optimal delay are selected. In one embodiment, 

transmit power is latched during steps 501 and 502. 

[0115] 

995 After block 503, a series of iterations are performed. 

996 Each iteration consists of three blocks, with blocks 504-506, which represent an example of 

one iteration. Step 504 is a transmit channel estimation step using a fixed receive phase 

scheme in which receive vectors that give the best power are selected and used for channel 

estimation. As shown, block 504 includes automatic gain control 5041 shown in parallel, block 

504 includes automatic gain control 5041 in parallel with a block in which the receiver 

generates an Nx1 channel estimate using the received vectors and calculates a transmission 

phase offset vector in sub-step 5042 ... The operations of sub-step 5042 are displayed as a 

block, shown as an extended version of sub-step 5202 (since all the blocks are the same). 

24-11-2020 24 

IPR2022-00468 
Apple EX1016 Page 826



Initially, the transmission phase offset vector is changed to H1 (substage 5501) with a filter 

band (substage 5502) inserted to correct the phase offset lag. For a change in the 

transmission weight vectors, the filter bandwidth is greater than the total delay spread minus 

the transmission filter delay spread. 

100a The first channel (Ch1) is then measured (block 5503). After measuring the channel, the 

transmit phase offset vector is changed to H2 {substage 5504), with a filtering bandwidth 

(substage 5505). Then the second channel (Ch2) is measured (block 5506). This continues 

until the last channel, ChN, is measured. After all of the transmit phase offset vectors have 

been transmitted and the channels are estimated, the transmit phase offset vectors are 

calculated and modified (in preparation for estimating the receive channel). In one 

embodiment, the transmit antenna weight vector that produces the strongest received signal 

at the receiver is repeated more than once during this step to allow the receiver to correct for 

various phase errors inherent in the analog transmitter and receiver circuits. 

[0116] 

1020 Once the transmit phase offset vector has been calculated, the receiver sends it back to the 

transmitter in step 505. 

1022 In one embodiment, the receiver further sends back the transmitter weight vector index that 

creates the strongest received signal to be used during the next iterations. This can be done 

using a return channel. 

[0117] 

102B Next, step 506 for estimating the receive channel is performed using a fixed transmit phase 

offset vector. 

1030 The receive channel estimation step (block 506), as well as each of the other receive channel 

estimation steps, comprises an automatic gain control sub-step (sub-step 5061) and a 1xN 

channel estimate and a receive phase offset vector computation step {sub-step 5062). The 

AGC block 5061 is displayed as three AGC blocks 531, numbers 103, which are the same. 

One of them is shown in more detail and is exemplary of the others. First, the receive phase 

offset vector is changed to H1 (substage 5311) and AGC is performed on this phase offset 

vector (block 5312). The receive phase offset vector is then changed to H2 (step 5313) and 

AGC is performed on this phase offset vector (block 5314). This continues for all N receive 

phase offset vectors. 

[0118] 

1042 After AGC sub-step 5061, channel estimation and receive phase offset vector calculation 

occurs in sub-step 5062. 

1044 The operations of sub-step 5062 are displayed as a block and are the same for all similar 

blocks in FIG. 5. Initially, the receive phase offset vector is changed to H1 (substage 5601) 
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with a filter band (substage 5602) inserted to correct the phase offset lag. For a change in 

receive weight vectors, the filter bandwidth is greater than the total delay spread minus the 

receive filter delay spread. Then the first channel (Ch1) is measured (substage 5603). After 

measuring the channel, the receive phase offset vector is changed to H2 {substage 5604 ), 

with a filtering bandwidth (substage 5605). Then the second channel (Ch2) is measured 

(block 5606). This continues until the last channel, ChN, is measured. After ail the receive 

phase offset vectors are transmitted and the channels are estimated, the receive phase offset 

vectors are calculated and modified. In one embodiment with four iterations, there are 

fourteen stages. 

[0119] 

1058 Automatic gain control 

[0120] 

1062 The signal sent out during AGC tuning intervals uses the same modulation but carries no 

information. 

[0121] 

1061 The AGC gain must be constant during each channel estimation step. 

1068 During each step, either the transmit weight vectors or the receive weight vectors change 

(sweep across N columns), resulting in RSSI jitter. 

1010 In this case, AGC is triggered for all N possible weight vectors, the AGC level is fixed with the 

minimum achievable value, and then N channel estimates are made. 

[0122] 

1015 6 illustrates a partial beamforming that has occurred as a result of the beam search process in 

FIG. 5. FIG. 

[0123] 

1oao 7 illustrates one embodiment of a beam search and tracking pattern at a source I transmitter. 

1oa1 Referring to FIG. 7, the BPSK beam search circuit 701 is at frequency Fs / 2, filtered using an 

oversampled carbon shaping filter 702, or generates a beam search circuit at frequency fs. 

10a3 This circuitry is then sent to OQPSK transform 703, which transforms the BPSK symbols -1 

and 1 into composite QPSK symbols -1-j and 1 + j, respectively, and delays the Q component 

by half the sample with respect to component I. The output of the OQPSK transform 703 is 

converted to analog using the DAC 704 and then filtered using the analog filter 705 prior to 

transmission. 
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[0124] 

1091 Beam Tracking Algorithm Example 

[0125] 

1095 In one embodiment, the beam tracking algorithm consists of two iterations of an iterative beam 

search process, eg, the second and third iterations described above. 

1091 9 is a flow diagram of one embodiment of a beam tracking process. 

109a Referring to F!G. 9 in the first iteration {shown as block 901 ), the transmit phase diagram is set 

equal to the transmit phase vector corresponding to the current beam (Le., transmit phase 

offsets are set for the current estimates), while the receive phase diagram is unwrapped with 

N columns H for the current delay. 

1102 From this operation, the offset vector of the quantized receive phase is calculated based on 

the MRC. The computed quantized phase vector is then used as a fixed receive phase 

diagram for the second iteration (shown as block 902), while the transmit phase diagram is 

unwrapped with N columns of Hand the quantized transmit phase offset vectors are 

computed. In one embodiment, the transmit phase scheme that produces the strongest 

received signal at the receiver is repeated more than once during this phase to allow the 

receiver to correct for various phase errors inherent in the analog transmitter and receiver 

circuits. In each iteration, the channel transmission functions are estimated for the same time 

delay that was extracted during the re-synchronization phase of the beam search process. 

The quantized transmit phase vectors are computed in these iterations and then fed back 

(903) for use as the transmit phase scheme. In one embodiment, the index of the weight

vector that produces the strongest received signal is further sent back for use during the next 

copy of the beam tracking. 

111s It should be noted that blocks 901 and 902 are described in more detail in the same manner 

as in FIG. 5 above. 

[0126] 

1120 The same AGC procedure as described above is performed during the beam search process 

before each iteration to ensure that the received signal is neither suppressed nor attenuated 

during the subsequent operation. 

1123 They are shown in FIG. 9, with an example of AGC setting for one channel, which is the same 

as the others shown in detail. 

[0127] 

112a Alternative Embodiments of the Beam Search Algorithm 
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[0128] 

1132 A second alternative embodiment of the beam search process is shown in FIG. 10. 

1133 Referring to F!G. 10, first, a known character sequence is transmitted over the air, which is 

used for channel estimation. 

1135 Further, the transmission phase diagram is set to N columns of H at a time. For each such 

transmit phase pattern, the receive phase pattern is then set to N columns of Hat time, 

resulting in a combination of NxN different transmit and receive phase patterns. 

[0129] 

1141 Subsequently, the corresponding functions of the NxN SISO channel are estimated by 

matching the received signal with a given symbol sequence in the optimal time delay {the 

synchronization re-synchronization procedure is similar to the first embodiment of the beam 

search process, except that all combinations of transmit and receive antenna schemes are 

used). 

1146 N x N scores are used to create an N x N matrix, G. G is then multiplied by Hand transposed 

H, as in the following equation: 

[0130] 
1151 G = HrH 

11s2T 

[0131] 

11s6 where G is an estimate of the transmission function of the MIMO {multiple-input mu!tiple

output) channel. 

[0132] 
1151 The next iteration is then performed fork= 1, ... , M: 

[0133] 
1155 z = conj (G 

1166 T 

1167 U 

116B k-1 ), vk = quant ([□ z1, □ z2, ... , □ zN]) 

[0134] 
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1112 w = conj (Gv 

1113 k-1 ), uk = quant ([□ w], □ w2, ... , □ wNJ) 

[0135] 

1111 where u0 is an arbitrary initial receive phase scheme. 

[0136] 

11a1 The above evaluation phase precedes an AGC procedure similar to the AGC procedure 

described above. 

11133 This AGC procedure, which measures the received signal power for all transmit and phase 

pattern combinations, and can be repeated as many times as necessary, ensures that the 

received signal is neither suppressed nor attenuated during evaluation. 

[0137] 

11a9 Applications 

[0138] 

1rn3 In one embodiment, the above beamforming schemes are used for a system operating in the 

57 to 64 GHz unlicensed band. Compared to other low-frequency, unlicensed bands such as 

2.4 GHz and 5 GHz, the 60 GHz band allows for much smaller antennas with similar antenna 

gains. 

1191 Ideally, 60 GHz antennas would be 12 times smaller than 5 GHz antennas with the same gain. 

119a This means that a much larger number of antennas can be used without significantly 

increasing the dimensions of the wireless system and, hence, costs. 

[0139] 

1203 In addition, measurements show that the 60 GHz propagation channel is much more clustered 

than the 2.4 and 5 GHz bands. This is equivalent to stating that distribution channels can be 

grouped into specific clusters for that range. 

12oe 11 illustrates the concept of a clustered distribution channeL 

1201 The beamforming process described above is then ideally equivalent to focusing on 

propagation within the cluster at maximum gain. It can be shown for such clustered channels 

that the channel capacity of the beamforming scheme described herein is often very close to 

the maximum MIMO channel capacity (achievable through multiplexing as mentioned in the 

prior art section). In addition, focusing on propagation within a cluster means that the 

propagation delay spread is equal to the cluster delay spread, which can be significantly 

lower than the overall channel delay spread. 
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[0140] 

1211 Therefore, the proposed beamforming method is very suitable for wireless applications in the 

60 GHz band. 

[0141] 

1222 While many changes and modifications of the present invention wm no doubt become 

apparent to a person skilled in the art, upon reading the foregoing description, it should be 

understood that any particular embodiment shown and described by way of illustration is in 

no way intended to be construed as limiting. 

1226 Therefore, references to the details of various embodiments are not intended to limit the scope 

of the claims, which themselves only disclose features essential to the invention. 
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Notice 
This translation is machine-generated. !t cannot be guaranteed that it is intelligible, accurate, 

complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or 

financial decisions, should not be based on machine-translation output. 

CLAIMS RU2446575C2 

1. 

13 A method for steering a beam of transmitting and receiving antennas, comprising the step of: 

performing adaptive beam steering using a plurality of transmitting and receiving antennas, 

including iteratively performing a pair of training sequences, wherein iteratively performing a pair 

of training sequences includes estimating a weight vector of a transmitter antenna array, and 

2. 

the weight vector of the receiver antenna array, and the iterative implementation of the training 

sequence pair includes alternatively changing the phase diagrams of the transmit and receive 

antennas for multiple iterations. 

23 The method of claim 1, wherein the receiving antennas are coupled to one or more digitizing 

channels, and wherein the one or more digitizing channels are fewer than the number of 

receiving antennas. 

3. 

29 The method of claim 1, wherein the transmit antennas are coupled to one or more transmission 

signal generation channels and wherein the one or more transmission signal generation 

channels are fewer than the number of transmission antennas. 

4. 

35 The method of claim 1, wherein the adaptive beam steering step comprises: performing 

adaptive beamforming, which includes a beam searching process for identifying a beam 

direction; and performing a beam tracking process to track the beam during the data 
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transmission phase. 

5. 

42 The method of claim 4, wherein the beam search and beam tracking are performed either by a 

request from a transmitter or receiver or at continuously scheduled intervals. 

6. 

47 The method of claim 4, wherein tracking the beam comprises performing a single iteration of a 

pair of training sequences. 

7. 

52 The method of claim 1, wherein the training sequence pair occurs on the same channel with 

multi-channel inputs and multi-channel outputs (MIMO). 

8. 

57 The method of claim 1, wherein the estimation of the transmitter antenna array weight vector 

and the receiver antenna array weight vector are performed at the receiver. 

9. 

62 The method of claim 8, further comprising the step of transmitting the inversely estimated 

transmitter antenna array weight vector to the transmitter. 

10. 

a1 The method of claim 1, wherein the weights in the antenna array weight vectors are limited only 

by phase offsets and antenna activation and deactivation. 

11. 

12 The method of claim 1, wherein the receive weight vector is set while the transmitter antenna 

array weight is estimated and the transmitter weight vector is set, while the receiver antenna 

array weight is estimated. 

12. 

1B The method of claim 1, wherein the adaptive beam steering using multiple transmit and receive 

antennas comprises iteratively performing steps of: (a) setting a receive weight vector for the 
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receive antennas based on an initial weight or phase offset vector; (b) sequentially measuring 

channel gains corresponding to each phase to generate a first set of channel gains; (c) 

calculating a second weight vector based on the first set of channel gains; (d) setting 

transmission phase offsets for transmit antennas based on the second weight vector; (e) 

sequentially measuring the channel gains in the receiver corresponding to each phase to create 

a second set of channel gains; and (f) calculating a third weight vector based on the second set 

of measured channel gains. 

13. 

go The method according to claim 12, further comprising the steps of: estimating the first channel 

from the first set of channel gains, wherein the calculation of the second phase offset vector is 

based on the estimate of the first channel; and estimating a second channel from the second 

set of channel gains, wherein the calculation of the third phase offset vector is based on the 

second channel estimate. 

14. 

YB The method of claim 13, wherein estimating the first channel comprises estimating the elements 

of the channel vector in tum, wherein the number of consecutive estimation intervals is set to a 

certain number. 

15. 

104 The method of claim 13, wherein estimating the first channel comprises using the unitary matrix 

as the transmitting matrix such that the transmit antenna weight vector is set to a column of the 

unitary matrix. 

16. 

110 The method of claim 13, wherein estimating the first channel comprises using a Hadamard type 

matrix as the transmit matrix such that the weight vector of the transmit antenna is set to a 

column of the Hadamard type matrix. 

17. 

115 The method of claim 14, wherein the number of consecutive estimates and the plurality of 

different transmit antenna weight vectors are equivalent. 

18. 

121 The method of claim 14, wherein the number is 36. 
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19. 

125 The method of daim 14, wherein the number of successive estimates is greater than the 

number of different transmit antenna weight vectors and the transmit antenna weight vector 

that produces the strongest signal at the receiver is repeated more than once. 

20. 

131 The method of claim 14, wherein the number of consecutive estimates is 36 and the transmit 

antenna weight vector that produces the strongest signal at the receiver is repeated 10 times. 

21. 

136 The method of daim 12, further comprising transmitting the known training sequence to the 

receiver. 

22. 

141 The method of claim 12, further comprising using a third phase offset vector instead of the first 

phase offset vector while setting receive phase offsets for the receive antennas for the next 

iteration and then repeating steps {a) through (f). 

23. 

141The method of daim 12, wherein the first, second, and third phase offset vectors are antenna 

array weight vectors. 

24. 

152 The method of claim 12, further comprising the step of sending the second phase offset vector 

from the receiver to the transmitter using the reverse channel. 

25. 

151 The method of daim 24, wherein the channel has a lower transmission rate than the channel 

resulting from beamforming. 

26. 

1e2 The method of claim 12, further comprising sending a transmitter phase vector index that 

produces the strongest received signal at the receiver during sequential estimation of the first 
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channel. 

27. 

ma The method of daim 12, wherein the iterative execution of the set of operations occurs if the 

transmitter and receiver are idle or if a beam formed between the transmitter and receiver 

becomes obscured. 

28. 

114 The method of daim 12, wherein the iterative execution of the set of operations is performed 

such that the set of operations is performed four times. 

29. 

119 The method of daim 12, further comprising the step of performing synchronization recovery 

prior to iteratively performing the set of operations. 

30. 

184 The method of claim 12, further comprising the step of estimating the delay before iterating 

through the set of operations to determine the arrival time of the maximum gain beam. 

31. 

189 The method of daim 30, wherein estimating the delay comprises: transmitting a known 

character sequence over the air using transmit antennas; and match a known character 

sequence at the receiver through a matched filter. 

32. 

195 The method of claim 1, wherein the alternate phase pattern variation of the transmit and 

receive antennas is directed to an optimum value corresponding to the direction of the beam 

used to form the beam. 

33. 

201 A device for controlling a beam of transmitting and receiving antennas, comprising: a 

transceiver that has a first baseband digital processing module coupled to a first phased array 

antenna; and a receiver having a second baseband digital processing module coupled to a 

second phased array antenna, the first and second baseband digital processing modules 

interacting to perform adaptive beam steering using a plurality of transmit and receive 
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34. 

antennas by iteratively performing a pair of tuning sequences, wherein the pair of training 

sequences includes an estimate of the weight vector of the transmitter antenna array and the 

weight vector of the antenna array of the receiver, and wherein the iterative implementation of 

the pair of training sequences includes alternatively changing the phase diagrams of the 

transmit and receive antennas for multiple iterations. 

214 The apparatus of claim 33, wherein the receiving antennas are connected to one or more 

digitizing channels and wherein the number of digitizing channels is less than the number of 

receiving antennas. 

35. 

220 The apparatus of claim 33, wherein the transmitting antennas are connected to one or more 

transmission signal generation channels and wherein the number of transmission signal 

generation channels is less than the number of transmission antennas. 

36. 

226 The apparatus of claim 33, wherein the first and second digital processing units interact to 

perform adaptive beam steering by performing adaptive beamforming, which includes a beam 

searching process for identifying a beam direction; and performing a beam tracking process to 

track the beam during the data transmission phase. 

37. 

233 The apparatus of claim 36, wherein the beam tracking is performed with a single iteration of the 

training sequence pair. 

38. 

23a The apparatus of claim 33, wherein the estimation of the transmitter antenna array weight 

vector and the receiver antenna array weight vector are performed at the receiver. 

39. 

243 The apparatus of claim 33, further comprising a reverse channel for transmitting the inversely 

estimated weight vector of the transmitter antenna array to the transmitter. 

40. 
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24a The apparatus of claim 33, wherein the receive weight vector is set when the transmitter 

antenna array weight is estimated, and the transmitter weight vector is set when the receiver 

antenna array weight is estimated. 

41. 

254 The apparatus of claim 33, wherein the first and second baseband digital processing modules 

interact to perform adaptive beam steering using an iterative set of operations that includes (a) 

establishing receive phase offsets for the receiving antennas of the second phased array 

antenna to based on the first weight vector, by the second baseband digital processing unit; 

42. 

(b) sequentially measuring the channel gains corresponding to each phase, and generating a

first set of channel gains, by the second digital baseband processing unit; (c) calculating the 

second weighting vectors based on the first set of channel gains by the second baseband 

digital processing unit; (d) establishing a transmission phase offset for the transmit antennas of 

the first phased array antenna based on the second weight vector by the first digital processing 

unit a baseband; (e) measuring channel gains corresponding to each phase in the receiver 

and generating a second set of channel gains by a second baseband digital processing unit; 

and (f) calculating a third weight vector based on the second set of measured channel gains by 

the second baseband digital processing unit 

210 The apparatus of claim 41, wherein the second baseband digital processing unit estimates the 

first channel from the first set of channel gains and calculates a second weight vector based 

43. 

on the first channel estimate, and further wherein the first baseband digital processing unit 

estimates the second channel from a second set of channel gains and calculates a third weight 

vector based on the second channel estimate. 

21a The apparatus of claim 42, wherein the second baseband digital processing module estimates 

the first channel by estimating the channel vector elements in tum, the number of consecutive 

estimation intervals being set to a certain number. 

44. 

2s4 The apparatus of claim 42, wherein the second baseband digital processing module estimates 

the first channel using the unitary matrix as the transmit matrix such that the transmit antenna 

weight vector is set to the columns of the unitary matrix. 

45. 
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290 The apparatus of claim 42, wherein the second baseband digital processing module estimates 

the first channel using the Hadamard matrix as the transmit matrix such that the transmit 

antenna weight vector is set to columns of the Hadamard matrix. 

46. 

wa The apparatus of claim 42, wherein the transmit antenna weight vector that produces the 

strongest received signal at the receiver is repeated more than once. 

47. 

301 The apparatus of claim 41, wherein the set of operations further comprises a second baseband 

digital processing module using the third weight vector instead of the first vector while setting 

receive phase offsets for the receive antennas for the next iteration, and then repeating 

operations (a) through { f). 

48. 

30a The apparatus of claim 41, further comprising a reverse channel, wherein the second 

baseband digital processing module sends the second weight vector from the receiver to the 

transmitter using the reverse channeL 

49. 

314 The apparatus of claim 48, wherein the second baseband digital processing module sends a 

transmission phase offset vector index that produces the strongest received signal at the 

receiver during sequential estimation of the first channel from the receiver to the transmitter 

using the reverse channeL 

50. 

321 The apparatus of claim 48, wherein the return channel has a lower transmission rate than the 

beam-formed channel resulting from the beam-forming. 

51. 

326 The apparatus of claim 41, wherein the set of operations is iteratively performed if the 

transmitter and receiver are idle or if a beam formed between the transmitter and receiver 

becomes obscured. 

52. 
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332 The apparatus of claim 41, wherein the set of operations is performed for four iterations. 

53. 

336 The apparatus of claim 41, wherein the first and second baseband digital processing units 

interact to perform synchronization recovery prior to iteratively performing the set of 

operations. 

54. 

342 The apparatus of claim 41, wherein the first and second baseband digital processing units 

cooperate to perform delay estimation prior to iteratively performing the set of operations to 

determine the arrival time of the maximum gain beam. 

55. 

348 The apparatus of claim 38, wherein the first and second digital processing units interact to 

perform delay estimation with: the first baseband digital processing unit causing the first 

phased array to transmit a known symbol sequence over the air; and a second baseband 

digital processing unit causing the known character sequence to be matched at the receiver 

through a matched filter. 

56. 

356 The apparatus of claim 33, wherein the alternate change in the phase patterns of the transmit 

and receive antennas is directed to an optimum value corresponding to the direction of the 

beam used to form the beam. 

57. 

352 A method for searching a beam of transmitting and receiving antennas, in which: performing 

adaptive beamforming, which includes a beam searching process for identifying a direction of 

the beam, wherein performing adaptive beamforming comprises iteratively performing a pair of 

training sequences that alternatively change the phase patterns of transmitting and receiving 

antennas for a plurality of iterations, and a beam tracking step is performed during a beam 

tracking data transmission state. 

58. 

311 The method of claim 57, wherein the step of tracking the beam comprises performing a single 

iteration of the pair of settings, the pair of settings including estimating the weight vector of the 

transmitter antenna array and the weight vector of the antenna array of the receiver. 
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59. 

311 A transmitter for use in communicating with a receiver, comprising: a processor; and a phased 

array of a beam-forming antenna, wherein the processor controls the antenna to perform 

adaptive beam steering using a plurality of transmit antennas interacting with the receive 

antennas of the receiver, iteratively performing a set of tuning operations, while said iterative 

implementation of a pair of tuning operations comprises alternatively changing the phase 

patterns of the transmit and receive antennas for multiple iterations, wherein one of the tuning 

operations comprises prompting the phased array processor of the beamforming antenna to 

transmit the first training sequence, while the receiver receive antenna weight vector is set and 

the transmitter antenna array weight vector is switched between weight vectors using a set of 

weight vectors, and when this, another of the tuning operations comprises causing the phased 

array processor to send the beamforming antenna to transmit the second tuning sequence, 

while the antenna array weight vector The transmitter ki is set up as part of the process for 

calculating the receive antenna array weight vector. 

60. 

393 A receiver for use in communicating with a transmitter, comprising: a processor; and a phased 

array of a beam-forming antenna, wherein the processor controls the antenna's adaptive beam 

steering using a plurality of receiving antennas interacting with the transmitting antennas of the 

transmitter, iteratively performing a set of tuning operations, wherein said iterative 

implementation of a pair of tuning operations comprises alternatively changing the phase 

patterns of the transmitting and receiving antennas for a plurality of iterations, wherein one of 

the tuning operations comprises the setting by the processor of the receive antenna array 

weight vector during processing to estimate the transmit antenna array weight vector, having 

the first training sequence transmitted by the transmitter during the establishment of the 

receive antenna array weight vector, and the other of the tuning operations comprises the 

processor calculating the receive antenna array weight vector when the transmitter transmits 

the second training sequence during the establishment of the transmit antenna array weight 

vector tchika. 
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the method comprises realisation of adaptive beam 
control using rnultiple transmtttlng and recewing 
anlennas irn:luding i1eralive realisation of tTaining 
sequences pair, vvhere a pair of rraining sequences 
includes evaluation of 1ransrnitter array weighting 
vector and receiver array weighting vector. 

EFFECT: increase in communication !ink 
re5ource. 

60d, ll dwg 
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Tio 1�aHHOH 3a5rBKe 11cnpa1rn,r_saeTcH on11ccmHe no ; _1aTe no;_i;acrtt npe.rrnap11TeJU,HOH 3a5rBKH 

Ha rraTeHT ClliA N<:> 60/773508, 03arnaBJTeHHOM "An:arrTHBHbie crroco61,1 yrrparn1emtlI ny1..10M 

Jl)ISJ: MaKCHMIBau:mI pecypca 6ecrrpOBO,DJ:lOH JlMI-H1H CB513H H yMem,llieirne pa36poca 

33D:ep)KKM, MCH0Jih3Y>l MH0f'CPHiCJieHHbJe nepeJ.WJOlUHe H npne:V!Hble aHTeHHbl", 

3apen1cTpHponmmotl: 4 (l)eBpaJUI 2006 r., BKJIJ01.Je}IHOM 3z:i:ec1, B Ka'IeCTBe CCbIJIKIL 

YpoBem, Texmn<H 

B 0OJlblli111-ICTBe CHCTeM 6ecnpoBO,DJ-IOtt cmnn pan:110Ka1-ran C0CT0HT 113 KcU1cUia 

pacnpoc-rpaHeHmf I\'1e:>K.n:y o; _i;ttot'r nepe.n:aKm1eti" aHTeHHot't 11 o; _wof'r npHeJVlHOM aHreHHoti:. 

10 O; _i;HaKO ycTaH0B.HeH0, •no HCH0JTb30BaHHe MH0n)•rncJieHHblX aHTeHH B nepe;.1,aT•nme H 

}.5 

I IpHeMHHKe M0)K(.'.T 3Ha'-IHTCJibH0 ynemI"-IHTb pecypc .rrnmm CB5I3H H, cneri:oBaTeJibH0, 

nponycKHYJO cnoco6HOCTh JIHHHH CB51.3H. He;_J:OCTWfOK )Toro no;-1:xon:a B TOM, '{TO 

CJT0)KH0CTI, CHCTeMLI Mo:iKeT TaK)Ke pe3K0 B03pacTaTb. CHCTeMbI C MH0ro,mcneHI-IbIMH 

nepe;_i:aJ-OH;HJ\llVt u npueMHbJ.MH aHTeHHaMH ynrnvrnHaIOTC}I KaK 6ecnpoBOJ_\Hhie 

cncreMu MIMO (rr,em, co MH0niMH nxo;_i;aMH H m,1xomnm). 

,[(.rr5I CHCTeM MIMO yBe.TIWieI-rn:e B pecypce .TIHHHH CB5I3H fi.TIH nponycKHOH cnoco6HOCTH 

JlHHHH CB51.3H .IlOCTHraeTC>l. 1!epe3 0,I.IJiH H3 CJ1er1,y10nI,HX H0JI,X0,IIOB: B03paC'ral:On�aJ.r 

)II-mepcmtJmrnIIH5I, Mynr,nmJTeKCHp0Bam-Ie H (.[lOp.rvrnpoBm-me ny'-ra. Kor.n:a HCIT0Jih3YIOT 

20 HOJIXOJl, KOTOpblH yBeJiwurna.eT N!Bt�pcmtnmaqmo, aHaJlOrWIHble T0'IHhre KOflHH CHrHa.JlOB 

nepe,D,al0TC>i y,_ npHH11Ma10TC51. MH0['0 '-H1CJlCHHhlMH a1-rrem-1aMK 3n1 Ml-lOJ'0LfHCJlel-Hlhle 

nepe.n:wrn: He pa3;:i:eneHhI ( C)Ie.TiaHhI HCKOppenttpye:'\H,L'vrn) BO BpeMeHH, HCTI0Jih3Y5I 0T)IeJThHhIC 

2.5 

30 

40 
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50 

:m1wpilnrn rnm no >JacToTe, ncnom,3y51. oT; _i;esn,m,re cMeni:enmr no 1..facToTe, mm no 

npocTpaHCTBY K0.J.Hponamrn, IIC110Jlh3Y5I K0I-lKpenu,Ie rrepecTaH0BKH H/II.Trn K0,[(HlJ0BaHHe. 

M Horo1-1Hc.nem-1 bie npne1vrbr KOM6HH11pyi=oTc>T, Hcnosib:�yx oITrn:vra.nbHbftt npHeMHHK MRC 

(cyivn.mponmrne .n:mj)¢epenu:naJILHO B3BellieHHbIX CHrHaJI0B Ka)KI(0f'0 Kana�'1a). '.)TOT TI0I(X0I( 

He Tpe6yeT ·_rnam-rn (IJYHKJ�HH nepe;1<ttm Ka1-rn.na co CTOp0Hb[ nepe;J,aT'IHKa. B HCK0TOpblX 

no;_\xop:ax, o;_1HaKo, OH Tpe6yeT :macr11Te.rrhHh!X crac-ref\ neper1.monn1x 11 np11e,rnbrx

HHqJopMallHOHHI,IX KaHaJIOB (aI-:IaJIOI'OBI,IM H l.\H(lJpOBOH BXO,DJ-:IOH IG1CKari:), K0T0pE,Ie ,'l:OJI}I(HI,I 

J_�y6JrnpoBaThCH JJ,Jrn KaJK;_i:011 aHTeHHbI. 

Bom,IllHHCTBO 113 TeKyiu:nx c11cTe:v1 MIMO cne.n:ymT 3a nepBbIM (ri:11Bepcm:\:imcau;n51) 

no;_\X0LJ:OM, yno1nrnyThIM BhHlie. Pecypc JIHHM11 CB>f3M, C03J_VlHHblH 3THM H0JIX0J_\0M, 

rrpn6mBHTeJ1bHO B N pa3 :VIeI-Ibllie, '-ICM TOT, KOTOpbII1 rrpmICX0I(HT B pe3yJihTaTe 

r.popMHpOBaHHSJ" ny'-la, r,o:e N 5rB.mieTC51. q11cJIOM aHTCHR K poMe Toro, B 6rn:rummcTBe 

c;1ycraen, cyuxecTBYJOlJJ,He napm:mTu peamnaii:11r1 Tpe6y10T cnmKnux c11cTe?vi. nw u:eJILle

qacTH aHanoronoro H u:11¢ponoro BXO;JJ-:Ioro KacKari:a mi:cpopMau;nom-roro m-marra

KonupymTcH JJ,H51. KaJKLJ:OH ,mTeHHbL B cxe:Me MYHbTHrUieKetiponaHM>l. TO'-rnoe 3HaHHe

tJ)YHKUI-m rrepe,zrn1..m 1mnana Hcno.rm3yeTc.lI .n:mr cpopMnpomurn,r o6iu:etl: neperi:aIDm:en

q)yHKl�HH npHeMom�pe.ria1rn J3 OT.D;eJlhHhre ( opTon:.rna.nhHhie) nepe;_i;al-OU-(He .HHHHH CBSJ"'.3H, no

K0TOpbIM ,D,aHHbie MYJTbTHITJ1eKc11py1:o-rc>1:, HCH0J1b3Y5I C00TBCTCTB,YI0I.I1ee K0LUip0BaHHJ.f H

pacnpe,n;esremre M0lliH0CTH Ha 0CHOBe npHHr(HTia 3anorrttemrn BOJJ:O}I ( 0OJibllle MOI.IIH0CTH H

,I.IaHHI,JX no 6onee ycTOll'-lHBblM JlHHHlfM CB.lI3H). KaK ynoM>iH,YT0, ]TOT no; _i;xo;_i; Tpe6yeT 

3HaHH51. q)'.yHKD;HH nepe,D,acr11 Kanasrn co cropo11r,r nepe.n:aTcrmGL OH TaK)Ke -rpe6yeT

3Ha'HITeJibHbIX ':laCTeh nepe;:i:al:OI.IIHX H npHeMHhIX ttmpop1rnUHOHHbIX KaHaJI0B (aHanorOBbIH 

n D;H(J)pOBOH), K0T0pbie .n:omKHM n:y6nnpoBaTbC.lI .IJ:JI.lI KaJKµOH aHTeHHbL O,n;HaKO ecnn

cnpoeKTHpOBaHO 0HTHNta.libHO, OH MO:>KeT npe,o:ocTaBHTb MaKCHMac'1hHYJO nponycKHYl:O 

cnoco6nocTh.

CyllieCTBYlOT BapHaI-ITbI ocyllieCTBJICHH5I Ha OCHOBe noz:i:xoz:i:a MYJIE,THTIJieKCHp0Bamrn, HO 

HX CJIO)KH0CTh 51.BJI51.(�TC5J. CK0pee qpe3M��pHOli ) _"(Jrn rnnpefonesrn H M06HJlbHhIX 

6ecnpono;_i;n1,rx np11.11o)KeHHM, rroKa pa3Mep1-rocTL cncTeMhI MIMO, T.e. '-IHCJTO mneHH He 
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orpaHwreH0, K0T0poe, B CB(H0 ()liepel�b, orpaHWLHBaeT M<lKCHMcUU,H0 /J,0CTHJK11M0e 

y1:1emrqemie pecypca JIHH.11H CB5I3H. B no;::i;xo;::i;e qiopMHpcrna1 -rn>1 JIY'-Ia To•-moe 3nmme 

tj)yIHCI.\HH nepe;::i;a1n-[ KaI-IaJia HCI10Jlb3yeTCH )])151 QOKYCHpOBaHH5I nepe,rralllI Ha caM0M 

ycTOl11fl1B0M non,npoCTpaHCTBe, ynoMHHaeM0M KaK co6crBeHHhIH Be:Krop 061uero KaHa.na 

npHeMonepe;::i;a<nr, Cnrmw 3aTeM nepe,zrneTC5I rro rro;::i;npocTpancTBy. 3To 1:11:,momrneTcH c 

H0J\ll0HU,H) COOTBCTCTBy1omeH K0ppeKTHp0BKH CHT'HaJibHOH tiJa3bI H, B03M0IB:H0, ycu.m�Hmr 

oT;:i:esn,Ho ,DJrn K<DKµ;ot:'r nepe;:i:mometr TT nptteMHOH a1-rremn,1. 3Ta cxe1v1a, 6e3ycnoBHO, 

Tpe6yeT 3H<1Hl15·l tiJYHKqHH nepe1�a1m Kamwa co CT0p0Hbl nepe;J.aFrnKa. O;ma.KO 0Ha M0'lKeT 

10 fo,lTb 11; _1;eaJibH0 peaJIH30BaHa C H0M0UlJ,H) Korrnpom:tHH5i T0JH,1(0 H0l�MH0JKeCTBa 

aHaJI0T'0B0T'0 nmpopMaI]:I10HI-IOro Kanana TT, CJICL(0BaTe.TII:,H0, MO}KCT Tpe6oBan, 6onee 

npocToro BapHaHTa ocyrn:ecTBJleHHR J:V11.HH J _\0HYCKaTb 60.nhrnee 1fl1CJ10 aHTeHH, K0T0poe 

MO}KH0 HCil0JIL30BaTI,. Ona TaIOKe npegocTaBJrneT JIY'-IlliHf'i pecypc nmnm CB5I3H, "IeM 

}.5 

H0)J)i.Ol-i C yBeJrwremi.e.M ;nrnepcmjm.Kaqirn, OTmcaHHblH Bhlme, H ) _l;JUl KaHaJIOB, K0T0pble 

CHJlMl0 K0ppesrnpymT, MmKeT np116.HH)KaTb nponycKHYlO CHOCO0HOCTf; cnoco6a 

MYJIJ:,THnrreKcnponamrn, omrca1-rnoro BbHlie. �3ToT cnoco6 Tpe6yeT, 'IT06bI nepeµ;momnt-r 

,I.UiaTHl30H cracT0T 6h1Jl MaJTOl1 qacTbK) Hecyu1,e11 qa,cnn hl. Cne,;JyeT 3aMeTHTb, lfT0 

MYJibTHTIJICKCIIp0Bmrn:e M0)KeT ocymecTBJI5ITbC5I qepe3 napaJIJieJibH0e qJOpMHponam-re n:rrn 

20 BMecre C pa3JIH'IHbJM11 co6CTBeHHhlMH BeKT0p,nm KaHa.na nptteMonepe;JJllfH, 

2.5 

BapHa1-rrb1 ocywecrBJ1e1-rn>1 cpopMHpoBa1111>1 s1yqa Moryr 6uTh B oc1-10BH0M Hai1,LJ,eHb1 B 

HCI10JII,30BaHHH pa,Il,apa, rµ;e B0-nepBbIX, rrepen:a1:0mHe H npHeMHbie 6noKH 5IBJ15IIDTCH Tervrn 

)Ke ca\1hlMH, 11 B0-BTopux, uem, tfmpMHponamrn JTyqa coneprnemw oTnwnm or pecypca 

JIHHHH CBUH mm MaKCHMH'.3cllJ,11H nponycKl-1011 cnoco6HOCHi JlHHHH CB51'.31'L ,U:pyrtte 

npe,rmo.1rn'lKemn1 no tpop1vrnpomrnmo ;ryqa 11cno.nh3Y10T npHMhre MeT0/JHKH nmrysrnpHott 

n;eK0MTI0JHU:HH, K0T0pLie rrpHB0,i],5IT K 0'-IeHL CJIO)KHbIM BapnaHTal\f ocywecTBJiemm,

K0T0pble He no;_�X0.il,HT ;vrn m.npeforreJ15111 .WJ0HJlhHblX 6ecnpoBO/J.Hh[X npHJlO}KeHHH H, 

CJTe,rwnaTeJH,H0, yc-raHaBJTl1Ba!0T orpamilfeHHH Ha pa3MepH0CTh CHCTeMbI lVHl\10, T.e. lfHCJl0 

30 mneHH, H 0TCID,Ua MaKCH:\Ia.1'1LH0 ,IJ:0CTH)KHM0e YIWJJWieI-rne pecypca JIHHHH CB5I3H. 

40 

45 

50 

CyrqHOCTb H3o6peremi:a 

PacKpI:iIThI cnoco6 H ycTpOHCTBO ,w'15I aganTHBHoro yrrpaBne:mrn nyqoM. B o,n:HoM 

BapH,rnTe ocymecTB.m�HHH cnoco6 co.n.ep}KHT ocymecTn.nenm: a;_\,HlTHBHoro ynpaBJ1emrn 

nyqoM, ncnon1,3y,:r MHoroIIHCJieHHhre nepe,n:ammne n rrpnervmue muem-ru, BKJimqa,:r 

HTepanrnHoe ocymecTB.neH11e napbI HacTpoe1rn1,1x noc.ne;romuerrhHOCTeti, npu 3TOlV! napa 

mtcTpoeqnux nocs1e1-wBaTe.m,110cTett BKmo1rneT B cefor 0f\elIKY necoBoro BeKTopa aH'rem-roii 

perneTKH rrepe,ri:aTLIHKa H BeC0B0I'0 BCKT0pa aHTeHI-IOll perneTKH rrpHe:vnrnKa. 

KpaTKOe 01rncam1e 1.repTe:iKeM 

HacTO}fllICe H3o6peTeHHe noH5ITH0 6onee rronno H3 rro;::i;pofowro omrcaHH>I, gmmoro 

HH}Ke 11 H3 npmrn.rae1..,1:r:.1x trepTe%eti pa3JIWrnhrx BapuaHT0B ocyn1ecTBJWmrn H3o6peTemrn, 

K0T0pbre, 0;J;HaK0, He i'.(0J111CHbI np11HHMaThC5I )J,Jrn orpaHWfeHl15I 11306peTeHH>I K0HKpeTHLlMH 

BapHaHTaMH ocymecTBJieHH5I, HO T0JibK0 µJrn H05ICHeHH5I H H0HHMaHmL 

$Hr.! - 6.noK-cxeMa 0;1,noro BapwaHTa ocywecrns1emrn c11cTeMLI CBH.3H. 

©nr.2 - 6noK-cxeMa o,zi:1-roro napmuna ocyrnecTBJ1eHHH 111 -rrerpnpomumoro ycTpoticTBa. 

(l)nr.3A H 3B HJ'1mucTpHpyIDT pa3JIWrnhre 3Tan1:,1 noncKa ny•rn.

$ttr.4 HJIHI0CTpHpyeT 0,IIHH BapnaHT ocymecTBJiemrn K0Hel.fH0ro aBT0MaTa ynpaBJieHH5I

rry•wM. 

<Dnr.5 H.nnmcTpHpyeT ypmmH ormoro nap11a1na ocymecTBneHHH rrpof\ecca nottcKa nycra. 

cI)nr.6 nnmocTpHpyeT cracnwe q_iop:vrnponmme ny<Ia, K0Topoe npott3ornno B pe3yJJLTaTe 

npou,ecca noucKa nyra c]>,u-5. 

<Dnr.7 H.HHlOCTpHpyeT 0.[{11H Bap11aHT ocyuJ,eCTBJ1eH11J.T H0HCKa nycra 11 JJ,ImrpaMMY 

Crp b 
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cne%eH1Ul B HCTOlfHMKe/nepe;J,aT'-lHKe H, COOTBeTCTBeHHO, B nyHKTe Hcl3Ha4eHmJ/npHelvlHMKe. 

(J)I,ff.8 5IBJI5JeTC5I rrpHMepoM MaTpHI.l;I,I A,z:i:a:vmpa. 

(j)rff.9 ,rnmreTC5I 6rroK--cxeMofr oµ;Horo BapttaHTa ocy:w:ecTBJieHH5I npol\ecca 

OTCJle%HBaHHJ.I s1y1m. 

<P1rr. l0 HJIJIIOCTpHpyeT aJibTCpHaTJ1BHbit'r BapttaHT ocy:w:ecTBJICHH5I npouecca ITOHCKa 

JIY'Ia. 

©Hr.11 w1m-0cT1mpyeT nonxT11e KnacTeptt3yeiv10ro mu-ra.na pacnpocTpa1-reHHJ.I. 

IIo)_JJ)o6Hoe 01mcam1e HacToamero H3o6peTemrn 

10 :)tlJttieKTMBHaH n a;r,anTHBHaJ.I 11ero;J,HKa .rr,.rrn ocyu1ecrB.neHmr tlmpMHponamrn .ny>ra ;.urn 

}.5 

YI 
c.'.,J 
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H3MCH5IIO:W:HXC5J BO BpeMeHH KaHaJIOB pacrrpocTpaHeHmr C yMem,IIIeHHO}I H I10Temi;naJ1bHO 

J\'UlHH:tv!aJTbHOli C.HOtKHOCTbK) J.1 yBe.nwreHHhIM, rJOTCHl]J!aJihHO Ma.KCHMaJibHhfM ycvmemte:tvr. B

npOTHBOITOJIO}KHOCTb cy:w:ecTBYIOlIIJIM pernenmIM, lj)OpMHponmme nyqa ocymecTBJrneTC5I 

6e3 m�nocpe.rr,crneHHoro ocyuwcTBJieHH5I crmryJT$£pHon 1WKOMH03Hmm (SYD), KOTopy10 

01:fCHl, CJTO)KHO peamT30l1aTb. BMeCTO ::rroro, OHTHl\rnJTbHl>JH co6CTBel-IHbTtt BeKTOp KaHasrn 

HJIH noµ;npocTpaHCTBO ,[l;OCTHraeTC5I crepe3 a,z:i:arITHBHYl-0 HTepaTHBHYlO cxe:\Iy. 

BTopof'1 1cpclJeKT ll10pMMpoBaHH:H Jryqa B TOM, 1no pe3yJ1bT11pymurn(1 KaHa.n, 

ctj)opMHpOBRHHhIH ,,yqo:vL HMCCT o6bP-IHO 6onee KOpOTKHH pa36poc 3a,z:i:ep)KKH, 

03HrPia.J-OlL\flH, 'lTO OKHO M(�)KCHMBO.HbHblX noMex (ISI) TaKw.e 6y,rr,er Koporre. 

B nocJieJl.yIDmeM ormcarn11c1 w:ino>KeHbI MHor·He p;eTaJrn, '-JTo6u npe)..l,OCTamrn, 6osree 

IlOJIHOe Il05ICHeH11e HaCT05I:W:CI'O H306peTeHH5I. TeM He Mettee cneuHaJlHCTaM B ,i],aHHOlf 

o6JiaCTH TCXHHKH 6y;_wr 04eBH,TU-iO, 4TO 1IclCT05IHiee H306peTe1me MO)KCT 6LTTL 

ocy:w:ecTBJlCHO mt npaKHiKC 6e3 3THX KOHKpCTHbIX no,z:i:po6HOCTetL B HHbIX c.rrrrn,1x, Ha 

Mo;�e.ni1 6J10K-cxeMb1 noK,naHbr wrneCTHbre crpyKTypbr i1 yc-rpotrcrna, r.rrofa.,r i.n6e)KaTb 

3aTpyn;Hemm noHHMairn?J nacTmmrero H3o6peTemrn. 

HeKOTOpbie 'IaCTH no;.q:io6Hor·o omi.caHH>l, KOTOph!e noc.11e11ymT, npe;wTaBJleHbI B 

TCJ)l\Hrnax a.rrropHTMOB H CHMBOJ[W-leCKHX npe;J,CTaBJTeHm1 onepai�HH Ha)_� tlH'raMH JJ)UlHh[X B 

npe,n;eJiaX KOMilbIDTCpHOH naM5ITH HJH1 '.:lKBl1Bc1.J,CHTHOC JJICKTpOHHOC BbflfHCJIHTCHbHOe 

ycTp011CTBO. '.)TH anropHTMW!eCKHe mmcaml:H H npe.rrc1aBJiemur '.ffBJ1J.IlOTC51 cpelWTBaMH, 

HCI10J[b3YCMbIMH CTICIJ;HaJIHCTRMH B o6JiaCTH TCXHHKH o6pa6oTKH ):i:clHifoIX '-IT06I,I HaH6oJiee 

J(j)(j)eKTHBHO Bbrpa3HTb CYTb CBOeH pa60Tbl JJ.Jrn J _q:iyniX cneu:mumcTOB B l�aHHOH o6JiaC1ll 

TCXHHKH. ArrropHTM HaXO,[(HTCi! B ,[(aI-IHOM .D:OKyMeHTe H, B IJ;CJIOl\1, 3a,uyMaI-I 

caMocorn:acoBaHHOH noc.rre;10BaTC.HhHOCTbIO 3TaTTOB, npirnoµ.lIU'(HX K )KCJJclCMOMY 

pe'3yJn,TaTy. ::franbI >lBJI'.ffIOTCJ.I TeMn TranaMH, KOTorn,1e Tpe6ymr (jm::iiflecKoro ynpannemrn 

qxnw-reCKHMH Bemr'-l.MI-IaMH. 06bI'IHO, XOT5I H He Heo6XO,i],HMO, 3TH BCJIH'IHHbI npr-nmMaIOT 

(l)opMy · _�.neKrprPiecKHX mm MaTHMTHblX c11rHaJTOB, KOTOpbie ,nonycKafOT coxpaHeHne,

nepe:vIC:W:CHHe, KOM6mmpoBaHHe, cpam1enne H mwe ynpaBnenne. On oKa3c1.J'1C?J yuo6HhIYJ

BpeNteHaMH, npHHr(HHHa!'JhHO no npwmHaM o6u�ero HCHOJlh30BaHHH, lrf06hf CCbIJTaTbC}l Ha

3TH CHT'HclJibI lG:lK OHTbI, 31Hl4eHH51, )JieMCHTbI, CHMBOHbI, 6yrrnbI, TepMHHhr, qncsra HJIH TOMY

no,IIo6Hoe.

0;1naKO c.ne;weT rrpHHHMa Tb BO BHJH,i,nrne, 1fTO nee H3 3THX H aHaJIOT'J.11fHblX Tep\rn:HOB 

JJ;OJDKHbl ObITb acCOl\InipOmlHbJ C COOTBeTCTBYIOWIL\1H q)H3W-feCK.!11V1H BCJ1H"f.!1Hc1Ml1 H 

5I:BJ15IIDTC5I: TOJ1hKO yµ;o6HblMH o6o3Ha creHH5IMH, HCilOJ1h3yeMbTh'1H ,I(J15I 3THX BCJIWIHH. HoKa 

KOHKpeTHO He YTBep)KJJ;aCTCi! HHOe, O'IeBH.D:HO H3110CJ1e,.;:i;ymwero paCCMOTpeHH?J, 

npHHHlV!aCTC5I BO BHHMaHHe, 1ITO no BCeMy OITHCaHHl-0 paCC\ll(HpeHHe, HCTTOJ1b3YI01HCC 

TepMMm,1, Hanpwvrep, "06pa6aTbJBalOU�llli", mm "KoM6mrnpyI01HHtt", HJIH "BbI"-lHC.HJ.HOU�HH", 

HJIH "onpeµ;emnonmt'r", lUIH "oTo6pa)Kal-O:W:H1I", wm TOMY no.z:i:ofowe, CCbUiaeTC5.l Ha ,i],ClICTBHe 

H npmwcchr BbFlHCJ111TeJibHOVt CHCTeMbI, rum aHa.norwrnoe 3.HeKrpOHHOe BbI1HiC.HHTeHbHOe 

ycTpoiicnw, Koropoe ynpaB.rrneT H npeo6pa30BhmaeT JJJtHHhie, npe;wTaBJleHm,re KaK 
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cj)H3WJeCK11e (3JleKrpOHHbJe) BemPIHHbI B npe;-1,e,riax perHcrpoB BbNHcmrreJlhHOH Cl1CTeMhl H 

3am:Hvff!HaI01UHX ycTpOHCTB B ,z:i:pynie ,z:i:mnn,re aHaJIOr}r<IHO npen:cTaBJieHHhIM KaK 

q)H31flJ:eCKHe BeJB1lIHHM B npe,z:i:errax JaIIOMHHa10m11x ycTpottcTB Bbl"HICc'IHTeJIE,HOH CHCTeMbI 

mm perHcTpoB mm ,apyr11x no; _1o6Hh1X xpamumnJ, nmj)op1vra11HH, ycTpotcrB nepe.rJ,a1m HJlH 

OT06pa)Ke}UUL 

HacTomrwe 11306peTeHHe TaK1Ke OTHOCHTOl K ycrrpotkTBY /J,JUl ocynJ,eCTBJTCHJUl onepai�HH 

B ,z:i:aHHOM ,QOKyMeHTe. JTO ycTpOHCTBO MOMeT 6bJTb cneunanhHO C03.D:aHO )]/HI Tpe6yeMbIX 

u:erreti:, HCHOJlh3Y5l 1�wi1pOBbJe KOMHOHeHThl, HJlH OHO MO)KeT co;_,ep>fGlTb KOMHb1:0Tep o6mero 

10 mn1-rairenmr, ceneKTHBHO aKTHBHpyeMoro tt.rrn nepeKoHrlmrypupyeMoro KOMrr&mTepHott 

nporpaMMOH, coxpamreMOH B KOMIIbIDTepe. TaKa>I KOMTibIOTepirnSI: rrporpaMMa MmKeT 

xpaHHThCH B JY1arrnm(FIHTaeN10M 3anmvrnHmorneM ycrpoPi:cTBe, Hanpmv1ep, HO He 

orpaI-Iff'-IeI-ra, mo6uM THIIOM .i],HCKa, BKJIW'-ramm;ero n ce6,r T'HOKHe MarmITHbie .:J:HCKH, 

}.5 

onTwrecKne J _\HCKH, KOMnaKT-;_wcKn (CD-ROM) H vtarHHTHo-ornwn:.cKHe ; _WCKH, 

nocT05lHHhre 3anol\uma10n�11e ycrpottcnm (!BY, ROM), onepaTHBnue 3anoMHna10UiHe 

ycTpot'1cTBa (CHY, RAM), 1n:e1npinecKH rrporpaMMttpyeMoe fBY (EPROM), 1rre1upw1ec1rn 

c1npaeMoe 11 nporpa1vrMHpyeMoe D3Y (EEPROM), MarmrrHMe wrn onT1NeCKHe KapTbl HJIH 

mo6ot'I THII I-IOCHTe.IT>I, TIO.D:XO,TI:5Ime:ro _n:mr xpaHeHHSI: :meKTpOHHhIX KOMaH,U HJIH Irn)I{,n:Oe 

20 coe;_�HHeHHOe C KOMJlhlOTepHOll CHCTeMHOl[ HHIHOH. 
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A .. nropHTMbI 11 ycrpoHCTBa OTo6pa)Kemur, npeµ,CTclfUleHl-H,le n ,n;am-IOM ,JJ;OKyMeHTe, Be

51:BJUI1:0TC5I TIO cyTH CB5l3aHHhlMH C KaKHM-JIH6o KOHKpeTHbI:\-1 KOMTTE,IOTepoM HJIH ,z:i:pynIM 

ycTpOfiCTBOM. P'a.3JT11lflH,le CHCTeMLI o6n�ero 1-Ia]Haqemur Moryr HCUOJIL30BaTLC51: C 

nporpa_MMaMH corrracHO Hµe51:J1,'1 B HaCTOSl:m;e_M .D:OKyMe1ne HJUI MoryT OKa3aTbC5I y,uofo-IhIMH 

,rum C0'3;1anvi>I 6onee cneuua.1111'.lHposanHoro ycrpoikrna ;1;1rn ocyu�ecrnJTemrn Tpe6yeMhlX 

3Tarron cnoco6a. Tpe6yeMa>I CTpyrnypa ,z:i:mr MHO)KeCTBa 3THX CHCTeM TI05IBHTC5I HJ 

ormcaHHH HHJKe. KpoMe TOf'O, HaCT05ILqee n:m6peTeHHe He OrJHCaHO co CCh!.11KOli Ha KaKOH

sm6o KOHKpeTl'n,1i:t W:lb!K rrporpaMMHpcrna1-rmr. Crre;i,yeT npmrnMaTb BO BHHMaHHe, "fTO 

MH01KCCTBO fi:JbIKOB nporpaMMHpOBamrn mm IlJicpponoro npoeKTHpOBamrn: MoryT 

HCTlOJTh30BaThC!-l .rum ocyu1eCTBJ1emrn HJJ,di H306peTeHH5I, KaK orrncaRO B l�aHHOM .r�oKyMeHTe. 

1\1alliHH09:lHaeMbIH HOCHTCJIJ, BKJIID'IaeT B ce651: mo6oe ycTpOI1CTBO ,z:i:.rrn xpaHemrn 1IJ11I 

nepe;_i:aqH HHq)OpMamrn B tj)opMe, 'IHTaeMOH Bbl'{HC.rnneJH:,HOH MtULlHHO}l (HanpHMt�p, 

IWMilbIOTep). Hanpm,;Iep, MaIIIHHO'-I1ITaeMbI0 HOCHTe.ITb BKJil-0'-IaeT B ce6,r TIOCT05II-IHhie 

3aTIOl\,Hrna1:0ni:tte ycTpot'rcTBa ("ROM"), onepaTHBHbie 3anoMHHmonme ycTpotJ-cTBa (''RAM"), 

3anOMHl-JaT01Hee ycipOifC'TBO Ha M,ffHHTHJ,lX .[�1ICKax; OHTH'-IeCKOe :mnoMHHaJOil1ee 

ycTpOHCTBO; yCTpOHCTBa cjmem-nairnTH; 3JieKTpHti:ecKa51, OTITW.J.eCKaSI:, aKyCTHlJeCIGUI HJIH 

HH3J.I lpOpMa pacnpocrpaH5IeMhlX CHf'HcWOB (HanpHMep, Hecy111He ROHHbl, 11rnj_ipaKpaCHble 

cnnrn.11bI, n;ncppOBbie CHrliaJ1bI H T.n:.); 1I T.,D;. 

Tipm,,rep CHCTeMbI CBll'.3H 

©Hr. 1 - 6JIOl(-CXeMa o,zi:1-10ro Bapnmna ocymeCTBJ1eHH5l CHCTelV1bI CBJ.13H. Ccuna5lCb Ha 

qmr.1, CHCTeMa co,z:i:eplliHT Men:HarrpHeMHHK 100, HHTep(pettc 102 Me,znmnpHeMHHKa, 

nepe;_1amu1ee ycrpottcrno 140, npimHMamu1ee ycrpoti:crno 141, HHTeptjJellc 113 

Me,n:uarwetkpa, Me;::i:mmneikp 114 H ycrpo(:tcTBO 115 oTo6pmKeHH5I. 

Me;:u1apeCHBep 100 npHHHMaeT KOHTeHT OT HCTO'lHHKa (He TIOKa3aHO). B O,UHOM 

napHmne ocymecTB.rremrn Me;::i;napec1rnep 100 co,z:i:epxmT Bepxmom rpyrmonym 1mpo6Ky. 

KoHTCHT MO:iKeT co,rrep:iKaTh l�HcppoBoe mr,rreo OCHOBH011 TlO.TTOChl <IaCTOT, mmpHMep, HO He 

orpa1rni:.reno, crwn.rreJrne 1rn1-rrewra B cTan1-�apTax H DMl HJTH D V l. B TaKoM cs1y4ae 

MC,IlJianpHeMHHK 100 M01KeT BKJIIOliaTE, B ce6,r nepe,rraTlIHK (1rnnpHMep, HDJVH-rrepe,rraTtIHK) 

,rum HanpaB.m�Hm, npHH>rroro KOHTt�ffra. 

Me;_,HanpHeMHHK l 00 OTCbmaeT KOHTeHT 10 l B nepe;i,morn:ee ycrpo!':tcTBO l 40 4epe3 
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HHTepq.1etlc 102 J\,te.rr,1.rnnpHe:'.mHK,L B o;wmvr Bapn,rnTe ocyiuecTBHeHH>I 1mTepq1etk 102 

Me;::i:nanptte\nnum BKJII-o'IaeT B cefo:r normcy, K0Topa,r rrpeo6pa30BhmaeT K0HTeHT 101 

B HDJVff-KOHTeHT. B TaK0M cn:y•me m -rTepcpelic 102 Me,rumnpHeMI-rn:Ka J\10)KeT cogep)KaTI, 

110/.I_KJH{)lfem,re HDMT H K0HTeHT 101 0TChIJiaeTC5f crepe3 npoB0,HH0e coe1vrneHHe; o;_,HaK0 

nepe,n;aqa M0)KCT rrpm1cxo.n:ttTb '-Iepe3 6ecnpoBo.n:Hoe coemm:enm�. B ;::i:pyroM Bap.11anTe 

ocyu_wcTB.nemn, K0RTeHT 101 co.rr,eplliHT DVl-KORTeHT. 

B ounoM BapmrnTe ocyru:eCTrmemrn nepe,.'rn'la K0HTeHTa 101 Me)Kuy HHTepti:JencoM 102 

Nle.rr,HanpHeMHHKa H nepe;.\aJOUiR'v:l ycrponcTBOM 140 npo11cxo;�HT no npoBo;moMy 

10 coe;wneRmo: o,.'lRaKo riepe;_1aqa MO)KeT rrponcxo;r,HTb no 6ecnpoBOJJ.HO?v1y coerr,1rnem1m. 

}.5 

HepegaIOill,ee yCTpot'rcTBO 140 nepe;::i:aeT HHQ_)OpMaIJ,IIIO 6ecrrpoBO,'IHhIM o6pa30M B 

npHeMH0(� yc-rpoi:'lCTBO 141, HCH0JTh3Y>l .[LBa 6ecnpOBOJmhTX coe;mHel:HUI. OJ.\H0 H3 

6ecnpcrnomn,IX coe;::r,m-IeI-IHH cyill,eCTByeT C IT0M0ill,bI-0 qJa3HpOBaHHOH aIHeI-IHOH pernenrn C 

a;r.anTHBHbIM cpopM11poBaHHeM ny1m. )lpynx� 6ecnpoBo; .woe coe;�nHeHHe cyuwcrnyt�T qepe3 

Kamrn l 07 6ecnpoHO,HHO}f Cll513H, ynoMm-raeMf,n':'1 B ,IWHH0M ,IWK.YMCI-rre ImK o6paTHbJH 

KaI-IaJL B 0,lIH0M napHaHTe ocyrnecTBJiemur KaJia,'1107 6ecnpOBO,lIHOH CB5I3H JJ:BJI5ICTC51 

o;�H0HanpaBJieHHhHv1. B aJlhTepHaTHBH0M Bapnawre ocy11,eCTf.Wemrn K,maJl 107 

6ecrrpOBO;JJJOH CB5I3.!1 5IBJI5IeTC5I .UBYI-IarrpamreI-HH,IM. B oi:m:01,,1 Bapna1ne ocyill,eCTBJICI-IH5I 

20 o6paTHblll Kattan I\10)KeT TTCH0Jlb30BaTb m�K0T0pbie mrn Bee 113 Tex }Ke caMhlX aHTeHH, Kell( H 

np>1.Moi':'1 �1opM11pyeMh1h /IYL£0l'v1 Kamrn (Lfai.'.'rh 105). B ll,pyroM Baprnune ocylll,eCTBJ1e1-1mr LJ,Ba 

Ha6opa aHTeHH 5IBIT5IIOTC5I pa31>C,i],MI-ICI-IHbIMH. 
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TipneM1-rne ycrponcTHO 141 nepexi:aeT K0HTeHT, npmrnTun OT 11epe,rs,a10mero 

ycTpotkTBa 140 B Me,rr11amreitep 114 Y:epe3 m-Hep43el1c, 1-rnnpHMep 111-1Tepcpeti.c 113 

Me;1:r1an.nei1epa. B o,rmoM BaptiaHTe ocyu1.ecrnneH1-rn nepe;�cPHt K0HTewra Me'.iKJW npHeMHbrvi 

ycTpm1CTBOM 141 H HHTepqJeJ':'ICOM 113 MC;J;HanneJ':'Iepa rrpom::xo;::i:HT ITO rrp0B0;J;H0MY 

coe;.vmemno; o; .i:mmo nepe;r.a1ia M0)KeT npo11cxoJ.\HTb no 6ec11poBoJ.\HOtv1y coe;.vmemuo. B 

0;1,noM napHmrre ocymecTn.rremnr mnep(11etk I l 1 MeIJ,Harnret'!epa coJ_-i:ep1KHT 

no,n:KJrw•rnmrn HDMI. Amrnorwrn:o, nepe,iJ,,P-Ia K0HTeHTa Me)K.n:y HHTep¢eHCOM 113 

Me;r,uarwettepa 11 Me; _i:11an.net1:epoM 114 npm1cX0)_"J:HT no npoBor(H0MY coe;_J:HHeHmo; o;.1,HaKo 

nepe,n;aqa M0)KeT rrpmICX0.I(HTb no 6ecrrpoBO,l]JJ:OMY C0C,i],MHeI-IHIO. Hepe;::i:a.:.ra MO)KeT TclK)Ke 

np0HCX0J .\HTb HO npoBo;moMy lWH 6ecnpOBOJ.\HOMY HHTepcpe{iCY nepe; .i:aqH ,liaHHhlX, 

rmToputi ne 61,m m -ITepcpettcoM MemrnrmeHepa. 

JVie,n:mmnePi:ep 114 BhI3hrnaeT Bocnpowme;:1,enne K0HTeHTa Ha ycTpoPi:cn�e 115 

OT06pa1KeHH5I. B o;_J:H OM BapmmTe ocy111eCTBJielJHH K0HTeHT 5IBJUfeTC>l HDMI-KOHTCHT0M H 

Me,n:Marnretkp 114 nepen;aeT Me,;JJiaK0HTCHT .[LJI5I OT06pa)I(CHH5I <repe3 rrp0B0,iJ,H0e 

coe1�HHeHHe; o;waKo, nepe;t,P1a M0JKeT npm1cxoJJ:HTh 11:epn 6ecnpoBo;,Hoe coeJ\fmeHHe. 

YcTpOMCTBO 115 OT06pa)KCH.!15I YI0JKCT co,n;ep}KaTb rrmnMem-roe ycTpot'rcTBO OT06pa:iKemrn, 

)KTTJ.\KOKp11cra.n.nwieCKlflJ ; .v,i:crwel1, ':lJleKTp0HH0-HylleBy10 Tpy6Ky H T.JI. 

CJTe,LJ,yeT 3alV1eTHTb, 9:T0 CHCTeMa Ha ffmr. l M0)KeT 6bITh H3MeHena, 1IT06hI BKJH0'-1:ffTI, B 

ce6>1 DVD-rnrel1ep/3am1c1,rnaIOill,ee ycTporrcTBO mrecTo DVD-rrnetkpai3anMchrna10Ill,ero 

ycTpOHCTBa, '-IT06hf npHHHMaTh H B0CHp0H3B0,TUl.Tb Hlumr 3aml.ChrBaTh K0HTeHT. Te )KC 

caMhfe MeT0,ll,HKH :vroryr TaK,Ke HCH0Jlb30BaThC}I B npHH0}KeHH}IX 6e3 ,uaHHbIX MYJlbTHMe;::i:na. 

B 0.[LH0M BapliaHTe ocyill,eCTBJieHM5I nepe,rrar<IHK 140 H HHTep¢eitc 102 :'vICJ_Ul.aTipMeMHHKa 

5IBJ15IIOTC5I qacTI,IO Me.n:HarrpHeMI-IHKa 100. 

AHa.TTorwrno, B 0)�HO:M BapHaHTe ocymecTB.ITeHJ.1$[ npHeMHHK 141, HHTep(pet'tc 113 

Merrnans1etl"epa 11 Me;i:11an.net1:ep 114 nee ,rnnxmTc:;r qacTLJO Ton, 1Ke caMoro ycTpotl"cTHa. B 

a.TibTepHanrnH0M BapMaHTe ocyill,eCTBJieHH5I IIpHeMHMK 140, HHTepq_;eHC 113 Me,n:11anneHepa,

Me;.i:mm.neriep 114 H ycrpoHCTBO 115 OTo6pa)KeHH5f BCl� HBJUU-0TCSI 1-laCThIO ycrp011CTBa

OT06pa)KeH11JL TipHMep TaKoro ycTpOMCTBa HOKa3aH Ha qmr.2.
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B o.nnoM BapHaHTe ocyn�ecTBHemrn nepe,mnomee ycrpoucTBO 140 co,u:epJKHT 

npou:eccop 103, ;J,OITOJIHHTeJU,HhIH o6pa6an,rnmolll'HH K0:\IIT0I-IeI-IT 104 OCI-IOBHOH TI0JI0CbI 

r.mcToT, ¢a:mp0Bam:-ry10 aHTer-rny10 perneTKY 105 H MHTepcpetic 106 KaHana 6ecnpoBO)lJIOt'I

CB:.T3H. (Da:mpoBaHHaJ.I an-reHHa:.T pernenrn 105 co1wp)KHT RF-nepe;.1,aT1mK (pa;.1,noqacTOTHhifi

nepe,n;aP-rnK), KOTOpbit'l: HMeeT umj}ponyro yrrpan.:rnreMym (.[)a3npoBam-rym mnenr-ryro

pe1m.:TKY, C0C;JJIH(�HHYI0 C H  ynpaB.1rne1vryi:0 npm.1,eccopoM 103 ) _\JUl nepe;HPIH K0HT(�HTa. B

npueJ\moe ycrpohcTBO 141, HCH0JTb3YJ.I a.ri:arrr11mwe cj)opivrnpomnrne nyLJa.

B orrnojv:l BapHaHTe ocyrnecTBJTeHH5l. npne:v1Hoe ycrpoti:cTBO 141 co.n:ep:iKHT npoJ_wccop 112, 

10 ,!IOHO.JTHHTeJU,HhYH o6pa6aThTBaJOll]J{H K0MH0HCHT 111 OCHOBHoti. H0JIOCbI 'laCT0T, 

tj)a3up0Bm-rnym mner-rnym perneTKY 110 H m-ITepcpetk 109 KaHana 6ecrrp0Bo,1uwt'1 cmi::m. 

<!>a::mpmmHHa5l. aHTeHHa>l perneTKa 110 co;_wp)KHT RF-m�pe1�aT'IHK (paJUl(Y·U.l.CTOTHhH1 

nepe,n;aPmK), KOTOpbit'l: HMeeT umj}ponyro yrrpaBJIJCieMym (.[)a3npoBam-rym ar-nemrym 

}.5 
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pemeTKY, coe1_1Hm�HHy10 c H ynpamrn.e1vryJ:O npm.1,eccopoM 112 JW51. npneMa K0HTeHTa or 

nepe,aaromero yGrpoPicnm 140, HcrroJlb3,Y5l. aJ_�anTHBHoe ttiopl\rnponm-me nyqa. 

B o;J,H0M napHaHTe ocymecTB.Tie1-nrn npoueccop 103 q.iopMttpyeT cunra.rru ocnoBHoti 

H0JIOChl 11aCT0T, K0T0pb le o6pa6aThrnaJOTCH o6pa6oTKOli l 04 curmtJT0B OCHOBHOJ1 110.H0ChI 

qacT0T, npe;::rn.IeCTBYIOlll'et'r 6ecnpOBO,IlJIOJ':'I rrepe.n:a.:.re C TI0M0IUbJO (j:Ja3npoBaHI-IOH a1-uemrnH 

perneTKH 105. B TaK0M CJiyrrae npHeMH0e ycTpOHCTBO l41 BKJIJ:(jlfa(�T B cefor o6pa60TKY 

Cl-ffHaJlOB OCHOBHoti fl0JlOCbl Y.aCT0T ,i],Jl5l. npeo6pa:mmiH.11>l al -lclJ10f'0BblX C.iJTHaTJ0B, 

npHH5ITbIX qia3HpOBaHHOlf aHTeHHOH pemeTKOH 110 B CHrHaIIbI OCHOBHOTT TI0Jl0ChI T-IaCT0T 

l-�Jrn o6pa6oTKH npon:eccopoM I l 2. B omroM napumne ocym:ecTBJiemrn c11THam,r ocHOBHOtt

IT0Jl0CbI LiaCT0T 5l.BJ15l.IOTC5l. OFDM-cunmmtMH (MyJ11,THTIJ1eKc11pc.ma1 -111e C opTonmaJibHbIM

,!leHeHHel\'J 1�aCT(H).

B o.z:i:noM napHarue ocymecTBrremrn nepe,zrnmmee ycTpottcTno 140 nhum npneMnoe 

ycTpo(i.crno 141 j,lBJ15l.HJTCH 'HiC'T'hl-0 0T/J,e.11hHblX npHel\,10Hepe.n:wrc!HK0B. 

rleper�amu�ee ycTpottcTBo l40 H npvreMHoe ycTpotfcTBo l4l ocyu�ecTBmnoT 

6ecnpOBOI(HYIO CB5l.3b, HCTI0JI:b3Y5l. (pa3HpOBaHHYi:O aHTeHI-IYIO pemency C a.z:i:arrTIIBHbIM 

qJOpMHpoBaHHeM ny>Ia, K0TopaJ.I ,I.WnycKaeT ynpaBneHHe nycroM. ©opwmp0Bam1e ny1rn 

xopomo H3BeCTH0 B ;J,,UIHOH o6nacTH TCXHHKH. B 0,D:H0M Bapnmne ocymecTBJie:HH1[ 

npou:eccop 103 0TCbIJiaeT 1u.-Hpp01:iy10 ynpa.BJHIKnuym umpopMamno B qm3upomrnnym 

aHTeI-mym pemeTKY 105 ;J,iUI y1rn3amrn BCJ1HlIHI-H,I, •-no6bI CMCCTHTI:, 0;J,HH mm 60.rree 

r.pa3operynsnopoB B qia3upomrnH011 aHTeHHOH pemeTKe 105 ;urn yrrpaBJiemur JIY'I0M,

CQ)OpMHpOBaimoro TaKHM o6pa30M, cnoco6oM, xopomo H3BeCTlU,lM B mnmoH OOJTaCTH

TCXHHKHo Hpou,eccop 112 HCTI0.Tib3yeT u,mtJJJOBYIO yrrpaB.TI5l.IOll.iYIO IIH(j:JopMaIIHi:O Ta.IOKe )]Jrn

ynpaB.neHH>l (pa:mpOB<iHHOH ciHTeHHOH pemeTKOH 110. nml)pOBa>l ynpaB.11$£i:OJqaJ.I

mrcpopMau:irn 0TCbrnaeTC5l., IICII0Jib3Y5I ynpaBJIJUOlll'HH KaHa.:'1 121 B nepe,z:i:aIOlll'eM

ycTpOHCTBe 140 v, ynpaBJ151.tOH1HH KaHa.11 122 B npHe.MH0M ycTpottcrne 141. B 0,IIH0M

Bapmune ocyrnecTBJieHHJCI J..\IHppomtJCI ynpaBJrn1om:aJI mu-popMaU,H5f co.ri:ep)lrnT 1-1a6op

KO'.:l{pq_JHI.lJ-IeHTOB. B 0,D;H0M BaprnrnTe ocymecTBJICHII5l. KanQ:J:hIH 113 rrpou:eccopoB 103 H 112

C0]_Wp:iKH1 1.'(ml1poBoH c1rrHaXJbHut1 npm.1,eccop.

l11nepq)d1c 106 6ecnpoBO,Ll.HOH smHHH cmBH coe,mnrneTC5f c npou:eccopoM 103 11 

npe.n:ocrnBJI5ICT IIHTepqietrc MenC;J,Y JIHHHet'r 107 6ecnpOBO,UHOt'I CB5I3H II npoueccopoM 103 g.TI5!. 

nepe,n;a'-IH Hm.popMaIIHH aHTemn,r, OTHOC5IIUeHC5f K HCTI0Jih30Bamno cpa3IIpOBam-IOt'I 
'-' ,.- ..-h r 

8HTeHH0H perneTKH H T{T00hJ nepe,n:aBaTb HR,p0pt,1al�Hl:O )])Ur 00.TieFICHH51. BocnpmnBe/J,eHH5I 

KOl-rrenTa H npyroM MeCT0H0JTO)Ke:HHK B 0JlH0M BapHaHTe ocymecTHnenmr 11mj:JopMaI�Hl'f, 

nepe.n;anaeM,15! MeJK;J,Y nepe,n:aIOIUHM ycTpOHCTBOM 140 H npHeMHbIM ycTpOHCTBOM 141 ,UJI51. 

o6nercreHH51. Bocnpm-nBe1_,:t:HH5l. K0HTt�ffra BK.nICJT-meT B ct�65l. KJTKY-IH u_rnq1ponamrn, 

0TChIJiaeM1>Te OT npon:eccopa 103 B npou,eccop l l 2 npael\moro ycTpoticTna 141 n ow-10 11.rrn 
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60.nee no.rr,TRep;K;J,emn':'1 npne:via OT npm�eccopa 112 npneMHoro yc-rpm1crna 141 B

npou:eccop 103 rrepen:ammero ycTpoticrna.

Jlm-m:51 107 6ecnpOBO)lJIOtt CB5!3H TaIOKe nepe;::i:aeT HmpopMallJUO aHTCHHbI Me}K,IJ;Y 

nepe,[JaIOHJHM ycrpoHCTBOI'vi 140 H npHeMHbHvi ycrpOHCTBOM 141. Bo BpeM5J. HHJ.1l{l13JIH3al�J.1J.1 

HJIH I -IaCTpotnm t-j}a311poBaIUU:,IX aHTCHHhrX perneT0K 105 H 110 nm-nm 107 6ecnpOBO.IU-i01I 

CB5I3H nepe;-1:;:1eT JiH(j)Op:vll:H�HJO, 1fT06hJ pa3pemHTb npm{eccopy 1-3 BhI6npaTb HanpaBJiemK� 

JJ;Jrn lt)a:m:pomnrnoti mneHHOH peruenrn 105. B o.n:noM Bapuai-rre ocymec:rnJ1eHH>I 
11mi>opMal{Hn BKJTKFHleT B ce6n, HO He orpattwreHa, nmpopMau,mo o MeCTonoJlO)K(�HHH 

10 aHTeHHbl l1 HHQ)OpMan,mo xapaKTepHCTHKax, CO0TBeTCTBymn;_ym MeCT0H0.JT0}KeHHK) 

aHTemn,I, I-IaIIpHMep O,DJ-IY IUIH 6onee nap JJ;aHHI:,IX, K0T0pbie BKmoi:._raroT n ce65I H0JI0)KeIHie 

(i)a311pOBclHHOH aHTeHHOH pemeTKH 110 l1 HHTeHC11BH0CTb cnrmurn KaHa.na ,[lJrn 3Toro

l\H':'.CT0II0JIO)Kemrn mnemn,r. B ,n:pyroM napnaHTe ocyrnecTBJreruur mr(j)opMaJJJrn BKJII0'IaeT B

}.5 

ce65J., Ho He orpaHw-1eHa vrmlJOp).,rn1�m:t'1, orchvrne,vmt'1 npm�eccopoM 112 B npcnwccop 103,

'-lT06hr pa3penrn:Th npm�eccopy 103 onpe.neJrnTh, 1:m1rne '-mcT11 1pa:mp0Ba1mo1r ar -rrem-roil

perneTKM 105 HCTI0.Tlb30BRTb ,Il;JI5I nepe;r:,:acrn K0HTe,na,

Kor.aa qm:mpoBaHHble aHTeHHbre pemeTKH 105 11 110 ,aePiCTBYKH B peJKHMe, BO Bpel\rn 

K0TOporo OHM MoryT nepe,n;aBaTI:, K0HTeHT (HaIIpHMep, HDMl--KOHTeIH), mIHMiI 107 

20 6ecnpOBOJJ,HOM CRH3H nepe.rr,aeT yKa3aH11(� C0CT0HHHH K,rnaJla CB5f3H OT npoqeccopa 112 

np11eM1-10ro ycTpoilCTlli:l 141. YKa:m1me C0CT05l.Hl1e CBK.m C0,D,ep>KHT yKa:m1rne OT 

npou:eccopa 112, K0Topoe no6y)KLl,aeT npm1eccop 103 ynpaBJI5ITh ny<rnM B ,n:pyroM 

11anpm.JJieH11tt (nanp11Mep, n .n:pyroti' Kamw). TaKoe no6y,Ka:em-re MmKeT npm1cxo;.u1Th B 

2.5 
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0TBeT Ha n0Mex11 nepe,;la'-lM 'l<lCTe11 K0HTeHTa, I1H(p0p.l\1aU115I ',iO)KeT '.3a,D)lBclTh 0,D;MH 1--LJIH 

60Jree a.HbTepnanrnHblX KaHaJf0B, K0T0pble npoqeccop l 03 M0iKeT l1Cf10,Hb30BaTb. 

B o.n:noM BapnaHTe ocyrn:ecTBnemrn mrtj)opMaIJ,H,r anTernn,I co;::i;ep>KHT nmtiopMaIImo. 

0TCbUiaeJVlYJ-0 npoqt�ccopoM 112 ,[lJHI onpe;_i,eJieHrnl MeCT0ll0JlOJKCHM5J., B K0T0poe nptteMH0e 

ycrpotic:rBo 14 l .IWJDKH0 Harrpamrn, qia:mpmmm-rym aHTem-rym perneTK.Y I ! 0. ')To M0;KeT 

61,ITI, Il0J1C3H0 BO BpeM5I HHHIIHaJIH3aIIHH, K0I')],a nepemuornee ycTpm1CTBO 140 coo6maeT 

npneMH0MY ynpoticTBY 141, r;�e pacnoH0JKHTb mom aHTeHHY TaK, 1-rro6Lr H3,1v1epemrn 

Kai:.recnm cnnrnna Mornn 6:u oMTh c.rrenaHnI .n:.rrn onpe;::i;en:ennx 1rn1rny'-mmx KaHaJIOB. 

Onpe;_i;emreMoe no.noYKeHm� 1vro)KeT 6hITb T0':I.HbL'vi pacno.notKemte.v111.n11 M0JKeT 0b,Tb 

0TH0CIITe.TJhHbIM paCTIOiIO)KemieM, r-ranpIIMep, cne.n:ymrn:ee paCTI0JIO)KeJrne B Jia3Hai:._reHH0M 

nop5I,.-1;I(e paCH0JI0'.iKemrn, KOTOpbI(t cne,n:yeT 3a nepe;J)UOil\HM ycTpOHCTRO:M 140 H npHeMHbH\'! 

y'CTpOHC:IBOM 141. 

B o.n:uoM BapnaHTe ocymecTBJieH1-rn rrm-nrn 107 6ecnpoBo,n:Hoti CB5!3H nepe;::i:aeT 

11mpopMal{11IO OT np11eMH0H) yc-rpoHCTRa 141 n nepe;i:mom:ee yc,poPi'cTBO 140, onpe.n.eJrn5J. 

xapaKTepncTmrn mnem-n,r c(mJnpoBaHHOM mneHHOH pernenrn 110 HJIH m:w6opoT. B 0.n:I-IOM 

BapuaHTe ocymecTB.m�H115:l. mrnn5J. 107 CBH3H nepe.rr,aeT ttmpopMai�mo OT np11eMHoro 

ycTpoiicrna 141 n nepell,aIOl.liee yc-rpot'ICTBO 140, K0TOpoe M01KeT HCH0Jih30BaTbC5J. ;J;Jrn 

ynpaBJieHH5:l. (pa3HpOBaHHOH aHTeHHOH perneTK011 105. 

TipttMe_p __ apxttTeKTVpI:.I npueMoneJ2�I�J::n:�m_:irn 

Oumr nap1-m1-rr ocyJ..U;ecrm1eHH>I npHeMonepeJJ;ari:.rnKa ormcan IUDKe. IlpHeJ\.10nepe,n:aT'-LHK 

BK.THOlfaeT B ce6x TpaKT nepe,rralm 11 npHeMa )],JI¼ nepe;::i:aFmKa H, C00TBeTCTBeHH0, 
npneMr-nma. B OJJ;H0M napnaHTe ocymecTBne:r-rn,r nepe,n;aTimK .n:mr ncnon1,30BaHMiI BO 

B3aHMO)J,eMCTBHH C npHeMHHKO:M co.rr,ep)KHT npou:eccop 11 q_ia3vrpomrnHyH) aHTeHHYIO 

pen.reTKY, ttJopMnpymuw10 Hyi:.r. □pm�eccop ynpaBJrneT a1-rremrnw ; .urn ocymec:rBnemrn 

a.n:anTHBHoro ynpaBrrem-rn n:y'-l.oM, 11cnon1,3y5r MHoro<IBcneHHhie rrepe;::i:aiomue a1nemn,1 B 

coe;�trnemrn c npHeMHbIMH aHTCHHaMH npne.MHHKa, wrepaTHBH0 ocywecTBJUl5J. Ha6op 

Hac-rpoe'-fr-11,rx onepan:11ti'. Om-ra :vn nac-rpoe"fm,rx onepa1�HH conep1KHT npon:eccop, 

Crp 10 
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Bhnhrna10nn1u nepe,na11y tj)a3HpoBaHHon aHTeHHon perneTKon, r11opj\,mpy10nid'1 .nyq, nepBoH 

HaCTpoe•motI IT0CJie.IJ:0BaTeJibH0CTH, Tor.rm KaK BeCOBOH BeKT0p npHeMHOH aIHeI-IHOH 

perneTKH IIpHeMHIIKa 3a,IJ;aH, H BeCOBOlI BeKT0p nepe,IJ:momeH aHTeI-IHO}I perneTKH 

nepeKJrn.NaeTC'.fl' Me)K,HY Becom,uvm BeKT0paMH c Ha6opoM BeC0BhJX BeKT0p0B. ,H,pyrtte 

HaCTp0e'IHhJe onepa[\HH co.z:i:ep,KaT rrpon:eccop, BhI3hIBaIOllIHH nepe,z:i;aqy (lJa3HpOBaHHOH 

aHTeHHon pemeTKoti:, q.iop:vmpymrnet't nyq, BTopoH nanpoe0mof'1 noc.ne;10Ba:reJ1hH0CT11, 

T0r,na IG:lK Beccrnof:i BeKT0p nepe,nat0me11 aHTCHHOt'I perneTim ycTaH0BJieH lUlh '-laCTh 

npouecca IWR Bbl'-lHC.HeH11}l BeC0Boro BeKT0pa npm�1rnoti: aHTeHHOfl perneTKH. 

10 B OJ-iH0M BapnaHTe ocyu_1eCTBJICHlHl npHeMHHK rr,.rrn HCH0JH,30Bamrn BO B3aHMo.a:eiiCTBHH C 

}.5 

nepegaP-H1K0M cogep)lrnT npo11eccop 1I cpa3npoBaHHYID aHTeHI-IYID pernen:y, 

(impMttpy1:on�y1:o .ny1r. Tip01�eccop ynpaBJrnt�T aHTeHHOH ;_vur ocyrnt�CTBJieHHH a;_u,mTHBHoro 

ynpanneI-ImI JIY'-I0M, HCII0Jih3Y5I MH0I'0'-IHCJiem-rue npHeJ\.mue aHTeHHhJ B coe,iJJIHCHHH C 

nepe;-1:a10u;11J\lm aHTeHHaMH nepe,r�wrcmKa, nrepaTHBH0 ocyuwcrnmnr na6op nacTpoecmhIX 

onepaiwn. Onua H3 nacTpoeLJHbIX orrepaqm1 C0J_�ep1KHT npoueccop, yC'raum.1n11Bamnrnw 

BeCOBOH BeKT0p IIpHeMHOH aHTeHHOH perneTKII BO Bpe:-vrn npou:ecca ,IJ:Jrn 0LieI-IKH BeC0Boro 

BeKropa nepe;_1,am111,d1 aHTeHHOH peureTKH, npn JT0M nepe,IJ.a'flrnK neper�aeT nepBym 

HaCTp0C'-IHjlfO TI0CJIC,II0BaTCJ1hH0CTh ,  Tor,rra KaK ycTaHaBnHBaeTC5I BCCOBOH BeKT0p 

20 npHeMHOH aHTeHHOH pemeTK11. ,[J:pyra51 113 HacTpoe1rnMx onepaliJ;J.'tt co1wpJKHT BbFJHCJiemw 

np0L\eCCopoM BeC0B0f'0 BCKT0pa npHeMHOlt a1 -1Tem-10{i peilleTKH, K0r,Ll,a nepe.J.aT'-1.HK 

nepe,IJ:aeT BTopym HaCTpoermym noc.Tie,IJ;0BaTenJ:,H0CTh, Tor,i1a KaK BeCOBOt'i BCICT0p 

nepe,rrnromeH aHTCHHOH pemeTKH ycTaH0BJTeH. 
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(j)Hr.3A 1I 3B 5lBJim-OTC5l 6.:10K-cxeMaM11 o;:i,uoro Bap11mna ocyw:ecrnne1-rn51 nepe,:la1omero

yGrpot'!crna H, C00TReTCTBeHH0, npHevrnoro ycTpOf'iCTBa, K0T0pble HB.rrn!OTCSl 1IaCTbfO 

a,n;anTHBHOH ClICTCMhI MH0ro•mcneHHhIX aHTeHH, (J)Opl\rn:pymw:Hx .rryi:.r, co,n;ep}IGlll\elIC}"[ Ha 

l}lHr. 1. ITpHeMom�peJ{<1TlJ11K 300 BKJIH.F!aeT B ce6H :\1H0r0'HiC.:.11eHHbJe Hl;;JaBHCHMhle 

nepep:aFOil1He H npHeMHbie qenoLJ.KH 11 ocym:ecTBJIHeT lix1pM11poamrne s1y1-ia (Iia311poBaffHOH 

perneTKOt'L ucnorr1,3y5r cpa311p0Bm-rny10 perneTKY, K0Topa5I rrpm-mMaeT H,IIeHTwrnut'1 RF

Clff'Han H CMeil1aeT tj)a3y i-�Jrn 0.IIH0ro HJIH 60.nee '.ci.HeivieHT0B aHTeHm,I B awreHHOH perneTKe 

µ.lI5I )],0CTH)KeHH}"[ ynpaBJICHH5I JIY'-I0M.

Cchma51Ch na tlmr.3A, M0JI:,\7Jih r�mlnxrnoti: o6pa6oTKH ocHOBHOH no.nochl 1u1cToT 

(HaIIpHMep, n:mppoBOH C1IrHa.TihHhJI1 npou;eccop 301 (DSP)) cj:lopMaTIIpyeT IWI-ITeHT 1I 

r_popMHpyer CUTHcWhJ OCHOBHOlf TT0.110ChI 1-lclCT0T B pea.HhH0M Bpe�,1eHH. Nb;:1,ym, 301 

I�mt>pOHOJ°:'i o6pa60TKH OCHOBllOlI U0JI0CbI LJaCT0T MO)KeT npe,;wcTaHJlll'Th :\10JWJIH1�11IO, FEC

K0µ1Ip0BaI-me, tj)opMIIpOBairne naKeTa, nepeMeJKeime H aBTOMaTH'-IeCKIIH K0HTp0ffb 

ycu.neHHR. 

Mo.z:i:yni:, 301 rmcj:lpoBOH o6pa60TKII OCHOBHOt'I IT0JI0CbI qacT0T 3aTeM HanpaBJI5leT 

CHrHaJlhI OCHOBHOVt Tl0JTOCbl 1faCT0T, K0T0pble Heo6xo;JJ1MO M0Jly.rmpoBaTh H 0T0CJlaTb 

no RF 1 -'-IaC'TH nepeJ.IELT"fHKa. B 0,i.IH0M Bapttmrre ocymecTHHeHH}l K0HTCHT M0,!J.YJIHpyeTC}l 

B OFDJ'vl--cHnia.flhl o6pa30M, xoporno lBBeCTHhIM B ;:i,am-1011 06.rracTH TeXHHKH. 

JJ,wppoaHa.norOBbfl/4 npeo6pa·mBaTeJlb 302 (DAC) npvimnvraeT BhlB0;"( l{WppOBblX 

CHT'IIaJI0B OT M0HYJI}"[ 301 U:1Icj:lponm1 o6pa60TKH OCHOBHOII IT0JI0CbI qacT0T H 

npeo6pa30BhrnaeT HX B aHa.H(ff0BbJe CHl'HclJlbl. B OI�H0M BapHaffre ocyui:ecTBJleHlrn BblBOJ-1,hI 

cnnrn.110B OT DAC 302 naxo.IJ:5ITC5I MC)K.IJ:Y 0--1,7 fTu;. Anarrorom,n':'I BXO.IJ:HOH frmK 303 

npmrnMaeT aI-Ia.rrorom,re CHnrnrru 1I ())HJibTpyeT IIX C II0M0J.Ubl0 C00TBeTCTBy10mero 

Hl13K0lfaCT0TH0H) (I}IlJlbTpa C nor�aHJTem1eM 3epKrlJU.,HOH qacT0Tbl H, C00TBCTCTBeHH0, 

ycnm-maeT ero. lF-Mon:yn1, 304 (Mo,n;ynL npoMe)KyTo'IHOH qacTOThr) np11m1Maer BbTB0.iJ 

HHHJlOf'0B0T'0 BX0l-1,H0ro 6J10Ka 303 H npeo6pa30Bh1BaeT ero C H0BbHlieHHeM "HlCT0Thl B lF

'-Iacnny. B 0,IJ:H0_M BapHal-ITe ocyI1Iecrm1eHH5I IF--'-IaCTOTa HaX0)],HTC5l Me}I()],Y 2--15 rrl\. 
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RF-c1vrecirrenh 305 np11HHMaeT BhrBOJ.� c11rmuroB H31F-ycmnr,e.1rn 304 11 KOvt6HHHpyeT 11:x c 

cnr1rnJIOM OT normm,Horo renepaTopa (LO) (He rroKa�mno) crroco6oM, xoporno H3BeCTHbIM 

B ,n:m-rn:oti ofomcTH TCXHHKH. BnIBO,U CHrHaJIOB OT CMeCHTe.f!}I 305 HaXO,JJITC5I Ha

npoMe)KyTo'-fHOlt qacnne. B o;_1HOM Bapmrnre ocy11i:ecrns1eH11J.I npo�,,e)Ky-ro1mai;r cracnna 

Haxo;::unc,1 MDKJW 2-15 ITu:. 

�1yJThTHJlJICKCOp 306 coeJ_\HHeH JVHf npm�Ma Bbrno;-1:a OT CMCC11TCJUI 305, •no6hI 

1mHTposmpomn1:,, Ka1rne �m3operymrTopb1 307 1 _N npmrnl\rnIOT cnnram,1. B o;i:HoM BapHaine 

ocyrn,ecTB.rremnI tt)a30Bble perymrropbI 3071-N HBJl5!10TC;I KBaHTOBaHH6IMH tt)a30f_H,lMH 

10 peryJrnTopaMH. B UJibTepl -IaTHBHOM napHUHTe ocyuxecTBJie1-m:;;r (J}El30Bbre peryJrn'TOpbr 307 1 N 

MoryT 6hITb 3aMeHeHbI Ha IF mrn RF-yctt.nwre.mt c KOHTposrnpyeMhIM ycttJieHne:M H tpa30J1. B 

0,[(HOM nap1-1a11Te ocywecTBJ1e1-nrn .\10,D,)'Jlb 201 u,mJ:lpOBOM o6pa6onrn OCHOBHOH flOSlOl'.bl 

<racTOT TaTOKe KOHTf'IO.TTV!pyeT 1-1epe3 ynpaB.TT5lT{)lf\TTl7i Kamw '.K,O rp,ny H Benwnmy TOKOB B 

}.5 

YI 
c.'.,J 

2.5 

30 

KatKIIOM WJ :rneMeHTOB a1-rre1-1m,r B qm�mpoummotJ m-nern-10ri- pemenrn ; _i:;rn co3;r,arnrn 

)KeJiaCMOti CXeMhl JIY'-Ia OOpa:mM, XO_lJOllIO H3BeCT1lbIM B ,O,aHl-:lOH 00.fli:iCTH TCX1-ll1Kl1o gpyrHMM 

CJfOBclM11, MO,rf,YHb 201 U,11tiJPOBOJi oopa6oTKH OCHOBHOH riOJlOCbf <racTOT Kowrpo.1rnpyeT 

lj)a30BLie peryJrnTOpLI 307 1 -N qJa::mpoBaHHOH aHTemlOH pemeTKH . .UJIJCI C03,D;aHH5I )KCJiae'vJOH 

cxeMLL 

Ka)K,IJ:hfH H3 qJa30BhIX perymnopoB 3071-K C03)J,aeT BhfXO,Il;, KOTOphIH OTChUiaeTClI B o.n:im 

M3 ycMHMTeJleH 3081-N MOllIHOCTH, KOTopue yc11mrnm-0T CHTT-IaJl'. Yci-un-maeMbie CHrI-IaJl'I,T 

OTChmaIOTC5I B aI-rTeHI-IYIO pemeTicy, KOTOpa5I HMeeT MI-roro JJI(;l\,1eHTOB 309 1 -N mneI-IHI,L B 

OJJ:HOM BapnaHTe ocyrnecTBJiem-rn CHff!aIThJ, rrepe,.uaBaeMLie OT aI-ITeHH 3091-N, 5IBJIJCII-QTC5I 

pa[Ul04aCTOTHbJM11 CMrRaJiaMH Me)KJJ,y 56-64 f'fl�. TaKHM o6pa30M, MHOr04HC.JTeRHbJ:e JIY'cHf 

BhIBO,i:J:5ITC5I OT cpa3HpOBaIU-I01I aI-ITem-rm1 perneTKH. 

B OTHOmeHHH npm�MHHKa affreHHhJ 3101. N npHHHM,UOT 6ecnpono;_J:HbJe nepe;_u_p-rn OT 

aHTeHH 31 ol-NK H npe;_i:ocraB.HJUOT HX tpa30BbIM perymrropaM 3121 -N <repe3, 

COOTBeTCTBeHHO, ycu.mneJm 3111 -NC HH3KHM ypoBHeM myMcL KaK paCCMOTpeHO Bbl11J(\ B 

OJJ:HOM BapHUI-:lTe ocyrnecTmiem,rn cpa30Bble peryJI5ITOphI 3121 -N co;i:ep)KaT KBUHTOBaHI-Ihie 

lj)a30BbTe perymnopbL Anh Tep Ha THBHO (1Ja30BbIC perysrnn,pbr 3121 -N MOTYT 6hITb 

3aMeHem,l CJIO)lO-JbIMH YMHOMMTesrnMH. <Pa30Bhre perymrropbl 3121-N np11HHMaIOT CHniaJTf,1 

OT aifl'eHH 3101 -N• KOTopue KOM6111mpy10TCH RF-o6be[U-l.HHTeneM 313 ; _i:;rn C03,:'la.HHlI 

u o.rr.uonpcmo.n1-1oro Buxo.rr,a 06J1y'-faTe.1rn. B Off.HOM BapttaHTe ocymecTBJremm MYHbTlmJieKcop

HCI10.Tih3yeTC5I ,IJ:Jrn KOM6m-rnponaui-rn CHHia.TIOB OT pa3J1vFIHbIX J.TICMCHTOB H BbIBO,Ua

o;monpono;_i;Horo 06.nycm:re.rrn. BMXOJ_\ RF-o6he.tWHHTt�Jrn 313 >lBJrneTC>l BXOIIOM n RF

cMeCHTe.Tib 314.

40 
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50 

RF-c1v1ec11TCJ1b 314 np11HHMaeT BHBO,IJ: c11rHaJroB H3 IF-ycmmTeJU[ 313 u K(nr6HHHpyeT MX C 

cnrHUJIOM OT noKaJThHoro renepaTopa (LO) (He noKa3ano) cnoco6oM, xoporno 111BeCTHhIM 

B .n:m-moH oforaCTH TeXHMirn. B O,.cl;JIOM BapHaHTe ocymecTBJ1eHH5I BbIXOJl: MJfilCepa 314 
5lBJ15feTC>f CHrmrnoM C IF-1rnCTOTOI".'i 2-15 rru:. lF-s,,10; _1;yJ1h 3aTeM npeo6pa30BblBaeT C 

TIOHH)KeI-rneM '-faCTOTI,J lF-CHrI-JaJI .n:n:i:r '-fUCTOTI,J OCHOBHOH TIOJ10Cbf '-IaCTOT. J3 O,D;HOM 

BapHaHTe ocymecTB.m�Hl-15-I cyn1eCTBYJ:OT l H Q-cHrmlJlhr, KOTOpbre HaXO[lHTCH MeM.U:Y 0-1,7 

ITu:. 

AHa.norono-n;mppoBoti npeo6pa10BaTe:Jib 316 (ADC) rrpHm-JMaeT BbIXo.n: IF 315 H 

npeo6pa30BhrnaeT ero B 1�mt1pony10 ftwp:vry. Ilrnj)poBoPi BhJXOJI OT ADC 316 npHHHMaeTC>I

MO,u.,YJieM 318 u,mpponot'1 o6pa6onrn oc1-10m-10t't nos10cu '-taCTOT (1rnnp11Mep , DSP). 
1\1o;_i;yJih 318 l'(H(tlpOBOH o6pa60TK11 OCHOBHOH HOJWChJ r1acTOT BOCCTa.HaBJIHBaeT aMnmnyn:y 

H qJa3Y cnnrnna. Mo,n:y.Tib 318 IJJHJ)pOBOtt o6pa6oTim OCHOBHOH ITOJIOCLI '-IaCTOT MOJKeT 

npt.:JlOCTaBJHITb /leMO]_WJUIL\HI{), pacnaKOBKY mtKeTOB, o6paTHOe nepe:vie)K(�RHe H 

aBTOMaTwrecKoe ycnneHHe. 
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B 0,UH0M BapttaHTe ocyn�eCTBJlemrn lG;l;KJ."(bIH H3 npHel\10nepe.naT'-lJ,fK0B BKJHO'-faeT B ce6>1 
ynpann51:10rrun1 MHKponpou:eccop, KOToputI co3.n:aeT ynpanmnom:yr-o m-ffj)opMa111i:10 .D:JI5I 
M0�ymr I.\HqJpOBOH o6pa60TKH OCHOBHOH TI0JI0CM qacT0T (I -ranpHMep, DSP), YnpaBJlSJ:IOlliHM 
MHKponpoJwccop M0JKeT 6bnh na TOM )Ke caMoM Kpucnuwe, crTo H Mo;_rynh 1�wbprmol".'1 
o6pa6orn:H OCHOBHOt'I TI0JT0ChI '-IaCT0T (1-mnprrMep, DSP). 

AmurrnBHoe (popM11pomrnne nyqa, vnpaBJHJ\�Moe DSP 
B ounoM BapmrnTe ocym:ecTBnemrn DSP peamnyeT a . .uarrnrnHhrt'r aJrropttTM c BecaMH 

(lmpMHpoBaHHH HY'-la, peanH'.:l0BaHHhr1wv, B annapaTH0M o6t�C.TJecreHHH. To lX:Th nept�JJJl.Tl:fHK 
10 H npHeMHHK pa6oTafOT BMeCTe .a,Jrn ocymecTBJ1eHH5t ttJopMHpOBaHH5I JT_ycra B RF-'-laCTOTe, 

HCTI0J1h3YSI: aI-IcUIOr0BE,Ie cp,noperysrn:TOphI, yrrpanmi:eMhie u:mppOBhIM o6pa30M; o;.:i:mmo B 
aJihTepHaTHBH0M BapmrnTe 0CYHieCTBJiemrn cpopJ\1HpOBaHHe nycrn ocynwcTBJIHeTCx B TF. 
G)a3operyJT5tTOphI 307 l -NH 312 J -N ynpaBJI5I10TOI '-Iepe3 ynpaBJI5I10illHH KaHaJl 360 II, 

}.5 

C00TBeTCTBemro, ynpaBJTSJ:IOIT(HM KaHan 370 qepe3 HX C00TBeTCTBYI-OIT(He DSP o6pa30M, 
xopomo H3BeCTHbLV! B 1'1:aHHOll o6nacTH. HanpHMep, Mor,:y,TTb 301 u:m_ppoBOt'i o6pa6oTKH 
ocHOBHOH noJTocu '-IaCT0T (nanpHMep, DSP) K0HTposrnpyeT clmJoperymrropnI 307 1 _N, 
lffO0hI nepe.rJ,aTtIHK Bbffl0JTmm a,IHlHTHBH0e fJ.)OpMHpOBaHHe rryqa JJ,Jrn ynpaB.neHH5l .Hy•roM, 
T(ff,D;a KaK Mo,n;ynh 318 w1q:ip0Bo11 o6pa6oTKH ocnoB11011 nonochr qacToT (1 -ranpnMep, DSP) 

20 K0HTpOJrnpyeT cpa3operyJI11TOpbI 312 1 -N,ruofo,I HanpaBJlRTh 3Jie�leHThI aHTeHHbI .D;m[ 
nony1rei:nrn 6ecnpOBO.D;HOM nepeLl,,F-lH OT 3JieMeHT0B m-ITeHI-JH H KOM6mmpom1I-IH5I CHI'HaJI0B 
OT pa3.rH-flfHblX :meMeHT0B .r.Lrrn C03J.mmrn 0.[J,Honp0B0.[.I_H0l'0 BbIXo.na 06.nytraTe.rrn. B 0,HH0M 
BapHaIHe ocyrnecTBJICI-H-rn MYJihTHTIJl:eI(C0p HCTI0Jlb3YeTCR ).l:Jrn KOM6mrnponamrn CHHiaIT0B 

2.5 

OT pa3JlWlHhJX 3.rH�MeHT0B H Bhrno;m 0J_"(H0Tlp0B0XJ:Horo 06.rJy>nnerrn, Cne;weT 3aMenrrh, lJT0 
rrpou:eccophI (HanpHMep, DSP), K0T0pMe K0HTpom-ipyIOT Mo;::i;ymI Il;I1(flp0BOH o6pa60TKH 
OCHOBHOVt Il0,H0Chl liaCT0T, Hanpm,1ep, TIOK,BaHHblH B nepe,I!/-lTT-IHKax H npHeMHHKax (j)Hr. l, 
M0;KeT 6hITh coe,I.nraen C ynpaB.H5ll0Il�HMl1 K,mamtMH 360 H, C00TBeTCTBe1-mo, 370, M0)KeT 
HCTI0Jib30BaTbC5I ,D;JlS[ K0HTp0JIS[ q_1a3operymnopoB 307 j -NH 312 1 -N• 

30 :Mo,Ll,ym, 301 U,H!J.)pOBOM o6pa6onrn OCHOBHOH fl0TJ0Chl 4.cil'.T0T (lmnpliMep, DSP) 
ocynJ,eCTBJlxeT ynpaBJieHMe .nytroM ny.nhCalJ,HeH HJ1H aKT,rn,narmeH C00TBeTCTBYHJUiero 
tJ)a3operyn,nopa, coe.n;rmemmro c Ka>K.D:hIM :meMeHT0M aHTemn,r. A.r1ropHTM nyn1,cau:m1 n 
Mo;.1,ys1e 301 lJ.mlJpoBot'i. o6pa6orKH ocHOBHot'i noJIOChl cracToT (nanpH:wep, DSP) 
K0HTpom1pyeT tl)cny vi ycvi;rem1e KiDKJ\oro ·,;reMeHTa. Ocyu1ecrnneHHe tpopMtipoBamrn .nycra 
perneTim C KOIHpOJTHpyeMott DSP ¢a30J°:'I 5tBJI5IeTCR xopowo H3BeCTHI,IM B )],aHHOH o6nacTH 

/'nrrem-ra c a;-1,anTHBHbrvr tlJOPMHpoBam-reM Jl)''-la 11cnon1,3yeTcH .rvrn w16e:iKamrn 
npemrTCTBHtt c noMexaNm, A.n:arrrnpyv, tj:)OpMnpomrn11e .nycra H ynpaB.Trnx nycro.M, CBH3h 

40 MmKeT np0HCX0J.UlTb, H36era5l npeirnTCTBHH, K0T0pbre MoryT He .rwnycKaTh HJJH 
BMern:vmaTbC5l B 6ecnpoBO.[(HbIC nepegaIJH \1C)K.IJ:Y nepe,D;aT'-IHK0M H npvreMHHK0M. 

4.5 

50 

B 0.[IH0M BapmrnTe ocyn�eCTBJieHHx B 0TH0meHHH aHTeHH C anarn'MBHhlM 
tJ)op;1.mponmrneM nyI.J:a, ecTL Tpn q:ia:.1:&I onepar.o,rtL TpeM>I qJa3aMM onepan:nt1 5IBJIHIDTC.H 
HllCTpoe<rna5I cpa:rn, (j),na Il0HCKa H tj)a3a 0TCJie)KHBaHHH. HacTpoe1rnaH ([la3a H rpa3a TI0HCKa 
np0HCX0)],RT BO npel'vrn HHHDJiaJIH3aQHH. I-faCTpOe'-Hia5I (j:Ja3a orrpe,n:enHeT npo(fJHJTJ, Kanmra C 
noM0IT(b10 3a,D;am-r:r:.rx nocne;.:i:oBaTeJibHOCTeti npocTpaHCTBCHHbIX cxeM {A,} H �' f . cI)a3a 

i ! h t -H0HCKa BbFrncsrner CHHC0K B0'.f\10)KHhIX npocTpaHCTBeHHbIX cxeM 'l:'i\, J , t:'"3; f H Bbl(mpaeT 

nepn01-raIJaJ1hHbn1 Bapnmn {A,,., BA n:.irn ncnoJih30BaI-IH5I n nepemt'-Ie uaHHhIX Me1K;::i;y 

nepegaP-rnKoM o;::i;imro rrptteMonepe,D;aT'-IHKa H npm:MHHK0M ;.:i:pyroro. Q)a3a 01cne>K1rnmnrn 
cne1TJ:VIT :m VIHTeHCHBH0CTbI-0 B03M0/KH0ro CTTHCKa. Korna nepBOHa<HLTTbHbJl�f BapvraHT 
3aTpyn:HeH, crre.n:y10wa51: napa npocTpaHCTBeHHMX cxeM BhI6HpaeTC5I ,n;mI HCTI0J1b30Bamrn. 
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B 0,UH0M Bap11aHTe ocyn�eCTBJlemrn BO Bpe1vrn HclCTp(W'IHOH (j:Ja3bl nepe;J,aT1H1K 0TChUlcleT 

TI0C.TIC,D;0BaTeIThH0CTb rrpOCTpaI -ICTBCHI-IbIX CXCM 0�A.;}. ,Ii,Jrn: Ka}K;::(011 npOCTpaI-iCTBeHHOM 

cxeMbl {A,} npm:Ml -H1K npoe1.1,ttpyeT np11t-U1Tb1M c11rnaTJ Ha .[1,pyry10 flOCJle,.'lOBaTeJH,HOCTb 

5 cxeM �1 f. KaK pe3yJinTaT npoeKru1n, npoqmm, Kmmna rrorry'-reH no nape {A;}, �' L 

JO 

J.5

YI 
c.'.,J 

25 

30 

40 

B 0/J:H0M Bapm:rnTe ocy1rwcTBnemrn nc c1epnhrn�-umqaH HacTpOHKa ocymecTBJrneTC5J. Me"lK,rr.y 

nepe.[HIT'fl1K0M np11eMHHK0M, B K0T0p0M aHTemm npHeMlIHKa pacnoJTaraeTCJ.'f BO ncex 

MeCT0ITOJIO)KCHH5IX H nepe;::i:aT<m:K 0TChIJiaeT MI-IOI'0'H1CJieHHMe rrpocTpaI-ICTBCHHhie CXCi\'IhL 

<Dopf\,n1ponmrne .nyY-a xopomo 11:mecTH0 B ,IJ,atrnoli o6nac:rn TexH11K11. B :=iToM CJT,Y9ae M

nepe;::i:aBaCMhIX npoCTpaHCTBeHHhIX cxeM rrepemuoTC51 nepe,n;aFIHKOM 11 N rrpHHMMaeMhIX 

npocTpaHCTBeHHUX cxeM rrpHHH\-ia-f0TC'.ff np11e,,rnHK0M ,I.Urn co3;_i:aHHJ.'f KaHaJTbHOH MXfPHlibf N 

Ha M. TaKHM o6pa30M, nepe.n:aT'fllK npoxomrr qepe3 cxeMy nepe,n:am1eMhfX pa3,n:eJ10B, n 

npHCMHHK umeT caMhIH HHTCHCHBHbil1 CHrHaJJ ,1IJUI 3T01':'i. nepe;I,1'IH, 3aTeM nepeIUlTT-IHK 

nepe,am1TaeTc'.ff K CJTe.nyromeMy pa3;1e.ny. B Kom1,e npm�ecca 11cqeprn,rnammero noncKa 

nonyqeH0 paCIT0JI0}KCI-rne Bcex IIOJ10)KClUIH nepe.I(aT'IHKa H npHCMHHKa 11 HHTCHCHBHOCTb 

CHrJfaJI0B KaHHJ1H B JTHX H0JlO:il(emrnx, lirnfiOpMal�l1J.'f coxpa1rneTC5i KaK napu HOJTO)KeH11H, 

Ky,z:i;a HanpaBJieHbI ar-ITemn,I H HHTeHCHBH0CTb CHTHanoB KamUI0B. CnncoK M0>KeT 

HCTI0.TTb30BaThCH ,1IJ15f ynpaB.TTeHH5J. nycrm.rr aHTeHHhl B c.rry<rae IT0MCX. 

B am,repI-IaTHBH0M Bapmurre ocy1t1eCTBHeHHJ.'f HCH0Jlh3YCTCJ.'f HaCTpoeqnoe 

noµ;npocTpaHCTB0, B K0TopoM npocTpaI-ICTB0 pa3µ;eneHo noc.rre;:i;omnenJ:.1-10 Ha 

orpaHwreHHhle pa:qe.Jihl C l10M0U�b10 opToromtnhHhlX cxeM aHTeHHhJ, K0T0fJf.,le 

OTCJ:.maIOTC5I ,D;Jrn HOJIY'-ICI-IHJ'I npocj:n-urn Kmmrra. 

ITp11 yc.noB1111, 1no 1w;wsn, 301 JJ,Hq.1pono11 06pa60TK11 ocHOBHOH no.1rncu 1mcToT (DSP)
HaX0.Il:MTCJ'I n CTa6nsn,HOM C0CT0J.'fHJ1l1 n 1-mnpanJTeHHe, n K0T0pOM <.UffeHHa ll,OJDKl-Ia 

yKa3hIBaTb, y>Ke orrpe,J.eJieH0. B H0MHHa.TTbHOM COCT05l.HHH y DSP ecTJ:. Ha6op 

KO'.:itfJ(jmqHeHTOB, K0T0phTe OH 0TCbmaeT B tfJa3operyJrnTOphL KoJ(f}tfmrweHTbT yKa3h1BcH0T 

BC.TIW-IHHY q:ia3bI, Ha K0Topyro q:ia1operynl'ITOp ,D;0J1:iKCH C,D;BHHYTb C1ffHaJI .I(J1}I ero 

C00TBeTCTRyJOrn:nx aHH�HH, HanpHlvrep, M0JWJlb 301 u:mt1poBOH o6pa60TK11 OCHO.BHOM 

nonocu 'IaCT0T (DSP) oTcJ:.rnaeT yc1ammnem1yt0 u;nq1p0Byro yrrpaB.rr}lromyr-o mHjJopMarwm 

B rl1a3opl�rynHTOphJ, K0TopaH yKa3hrnaeT, 11To pa3J1Wrnhre cl1::noperyJ1wrophl 1 _,:oJDKHhl 

CMemaTh Ha pa3JlHqHhJC nem-i'-lHHbT, HanpnMep, CMeCTHTb Ha 30 rpa;1.ycoH, CMeCTHTb Ha 45 
rpa.I(yC0B, CMeCTHTb Ha 90 rpa.I(yCOB, CMCCTHTh Ha 180 rpa.I(yC0B H T.j(, TaKHM o6pa30M, 

CHrHaJl, KOTOpbrH npHXOI�MT K ':H0MY '.:lJleJ'\,tenry aHTeHHbr, 6y;_i:eT CMeu�aTbCJ.'f Ha 

orrpeJierrem-me qncrro rpaIIyccrn (j)a31,r. KcmeY-1-n.n1 pe3yJ11,TaT cMemem-rn:, nanpHMep 16, 32, 
36, 64 3JieMeHTa B Pl�HJeTKe Ra pa3JIWIHbie BCJlWIHHbf, H03B0JrneT ynpaBJIHTb aHTeHHOH B 

HanpaBJ1eHJ.lH, KOTOpoe npeJIOCTaBH>leT MeCTOHOJ10)KeHHe C 11a116os1ee 4YBCTBHTeHbl-H,lM 

pamwrrpHeM0M IlJUI npHeMHOM aHTCHHbI. To eCTb COCTaBHOH Ha6op CMCllICHH11 no Bceh 

aHTeHHOH pemeTKe npe.rs,ocTcrnsrneT B03M0)KH0CTh ynpanJrnTh, r;-1,e nmr6o.nee 

"IYBCTBMTCJlbH0e TO'llGl a1 -ITeH1-Ibl YIGBbIBaeT Ha nonyctpepy, 

CJ1e;1:yeT :mMeTViTb, 1-1To B o;moM BaptiaHTe ocymec-rnneHv.>1 cooTBeTCTBYIOH1ee 
45 coe,n:mieime Me}KJJ:Y rrepellaT'IHK0M H npHeMHHKOM He M0>KeT 0LITb npm,mro Kana.rra OT 

nepe,r�aFIHKa K npHCJ\!lHHKy. HanpHMep, HaH6o,nee no;i,xo;_,HHlHM KaHa,nm,1 M0)KCT 6bITb 

50 

o6cy)KneHHe ]-[OBOJ1 11.[J,eH npeneJILHOH BCJTW-IHHhf. 

O6paTHhil-I KairaJI 

B 0.[J,H0M HapHaHTe ocyns,eCTBJTemrn CHCTeMa 6ecnpOBO.[J,HOH CB5l.3H BKHf09aeT B ce6J.'f 

o6pann,rn Kmmn 320, nnn rrmrnm I1mr nepe.n:a'-rn HH(j1opMaQHH Me;R:,n:y yCTpotkTHaMH 

6ecnpOBO[LHOH CBH3H (Hanpmv1ep, nepl�J-\<.l.T1HiK H np11eMHHK, napa nptteMonepel-\<1'r'{HK0B 11 

T . .I(,). llmpopl\ial]Jrn 0TH0CHTC5I K mner-rnaM, tfHJp:'>rnpyromnM ny'f, H TI03B0JI}leT 0.[l.I-IOMY HJIH 
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60.nee H3 ycrpoHCTB 6ecnpoBO[.LHOH CB>l.311 a,I.1_ann1pom:tTb peure-ncy �ciJleMeHTOB aHTeHHbI,

'-IT06bI ITY'-HIIe mrnpaBJUHh ::meMeHThI aI-ITeHI-IbI 11epe,n:aT1.nma Ha )JieMeHThI aI-ITeHI -IbI BMeCTe

c np11eMHM�1 yCTpoticTBOM. HmtJopMaQr-rn Tarrn-ce BKJIIO<IaeT B cefor m -1¢opMal_\III-O )],.:rn

o6.nePieH11J.l HCHOJH.>30Bamrn KOHTeHTa, KOTOpbIH nepenaeTC>l. 6ecnpoBo;_"(HblM o6pa30M

MC)K,Il;Y )JTCMCHTa:\rn aI-ITCHI-IbI nepegaT•uma H npHCMirnKa.

Ha tlmr.3A 11 3B o6paTHhru KaHa.n 320 coe;�irneH _Me>KJw Jv10;w.neM 318 qncppoBott 

o6pa6oTKH ocnoB11ot1 nosrochr 'ntCTOT (DSP) 11 l\w,n;ys1eM 301 u;mj:ipoBot:1 o6pa6oTRH 

OCHOBHOU HOJlOCbJ '-IaCTOT (DSP), 1,rrofr&l pa3pemmb Mo.ny.rno 318 1�wi1poBOJ1 o6pa60TKH 

10 OCHOBHOH HOJTOCbl 1IaCTOT (DSP) OTCbI.HaTh OTCJle)KHBaHHe H ynpaBJHUOil('y'K) 11mtJOpl\Ial{l1K) 

B Mo;:i:ym, 301 u:mpponon o6pa6oTKH ocnoBHoit noJIOCbI 1-IacToT (DSP). B o;:i:HoM BapnaHTe 

ocyn{eCTBJleHH5f o6paTHbit".i KaHa.n 320 tj)yHKI1HOHHpyeT KaK BhrCOKOCKOpOGrHa.5f nepe1�atra B 

HIICXO,Il)1IIIeM KaHaJie H KaI-Ian: TIO,Il:TBCp)K,J;emrn 11on:yqern-HL 

}.5 

B 0/J,HOM Ba.pmrnTe ocy1qecTBJICH1rn o6paTHhH1 Kernan TaK)l{e 11CHOJTh3Yl�TC>l. J .W$I nepe;.i:aq)i[ 

HmtJopMm{Hl1, cooTBeTCTBy1011i:et1 npmro1Kem-no, 1-vm KOToporo nponcxo.mn 6ecnpcmom-ia5J: 

CB5I3H (I-rnnpHMep, 6ecnpOBO)],HOe BH,u;eo ). Ho,rrofora51 ,mq_JopMal_\HSI BKJII01IaeT B ce6SI 

nmjmp1"taf.\HJO o 3annrre KOHTeHTa. I-lanpnMep, B OJJ,HOM Bapua.nTe ocymecTB.nemrn 

o6paTI-IbIJ1 KaI-Iarr HCTIOJih3YCTC5I ;::(JISI nepen:a"IH 3arnmJ:1poBaHI-IO}-I III-HJ)OpMa[(HH (I-rnnpHMep, 

20 KJTID'm mmt)p(rnaHmr H no;rrnep:iK;.WHH5J: npHeN1a. Kmo'let1 nmq_)poBa.Htt5J:), Kor.u;a 

np11eMonepe,D,aTYJ·iKH nepe,LJ,amT na1-m_1,1e HDMI. B TaKoM criy•-me o6paTHbiii KaHaH 

HCTIOJih3YCTC5I ,rrmr B3amv10µ;etiCTBHSI no 3aIIIIITC KOHTeHTa, 

2.5 

30 

40 

4.5 

50 

Bonee KOHKpenro, B HDlVH un-utJpomurne ncnoHh3YCTC5f JJ, JT5l nponepK11 ;.wc:roBepHOCTH, 

"ITO npHCJ\1HHK ;:i:am-lhIX 5lBJ15ICTC5l pa3perneHHhIM ycTpor-1cTBOM (HanpHMep, pa3pCillCHHbIM 

yGrpot'!crsrnvr (no6paMeJ-nu1). Cyni:ecrByeT HenpepbrnHblM noToK HOBb!X KJTK11-1etr 

rnmpponamrn:, KOToputi nepe.ri.aeTC5I BO Bpel\rn nepen:a"IH noToKa ,n;amIMX HDMI . .;:urn 

npoBepK11 JWCTOBepHOCTH, 'ITO pa::iperneHHOe yc:rpoikrno He H3MCHCHO. DJ10Kl1 Ka;�pOR ;vrn 

r1aHHbJX HD TV 11nHl1py10TcH c n0Mm1�1,10 pa3Trw-n-r&Tx KTrKFreti vr :1aTeM ')TH K.rrmqa .rmsnKHhr 

nponTH no;:i:TBep,K;::i:eHHe npHeMa o6paTHO no o6panroMy Kanasry 320 )],JI51 Toro, '-ITOOH 

rmrrrnep; _1HTb 1.i:ocToBepHoCTb npottrpnrnaTesrn. 06paTHbn1 Kamw 220 nepe;J,aeT KJifOlfH 

umtj_:ipoBaHH5I B np5IMOM nanpaBJICHHH B npHeMHHK II ITO)]:TBep)f{:,rrenmI npIIeMa KJHO'-ICM OT 

np11eMHHKa B o6paTHOM mmpaBJremm. TaKHM o6pa30M, 3m_uutl>poBaHHa>1 11ml>opMat{11:;r 

OTCbIJiaeTC5I El o60HX nanpaBJieHH5IX. 

HcnOJIE,30BaH11e o6paTHOro KaHana J:\JHI nepe.rrwrn Hmpop,rnUJIH C 3aJqHTOU KOHTeHTa 

5fBJ1J.IeTC5J: BhffOJ�HbYM, THK l(al( OHO H36eraeT Heo6XO]_�HMOCTH JaBepnmTb .:unrreJlhHbIH 

npou:ecc HO.[\CT]JOHKH, KOr)],a TaKaR nepe,n;ai:rn rrmpopMaU:mI OTCbIJiaeTCSI BMeCTe C 

KOHTeHTOM. HanpnMep, ecn11 KJU()lf OT nepe;urr>rnKa OTCbJ.naeTC>l. napa.rmeJThHO KOHTeHTY, 

nepe;::i:aIOIIIeMyC5I no nepBOI-Ja'-laJihHOH JIHI-rnH CB7!3H, H )Ta nepBOIIa'IaJihHa5I JTHHH>I CBSJ:311 

npepbrnaeTCJ.I, OH Bbl30BeT / .\.lT11Te.HbHYTO no;.i:cTpOt'!KY B 2-3 ceKyHJ�bl ;vrn THHW-lHOH 

cncTeMhI HDMI/HDCP, B OLU'IOM Bapmurre ocy:w:ecTBJiem-rn JTa pa3_n:es11,na51 

ll,ByHanpaBJieHHa5I mrnrr,r CBSI3H, KOTOpa,r HMeeT 6o,'1ee BHCOKYIO Ha)],C,KHOCTh, T-ICM 

HCXO]_�HaJ.I mrnpaBJTeHHa5I .JT11HH5J: CB5I3H, npH ee 3a; .i:aHHOJ1 BCeHanpamreHHOH opHeHTawrn. 

HcnoJih3Y>I JTOT 06paTHbIJ1 ha1-ran ;J,JI5l K:la11Mo;::i:ehCTmrn KJnoqe11 HDCP n 

COOTBCTCTBYIOIIIero ITOll,TBep)K�CHH5I rrpHeMa o6paTHO OT npHCMHOro yCTpO(iCTBa., 

npO)],O.fDKHTeJihHOH TIO,lICTpOHKH MO)KHO H36eJKaTI, B cn:yi:rne I -IaH6oJiee CHJII,HOH TIOMeXH. 

B aKTUBHOY1 pe;KTTMe, KOT):(a anTeHHbI, cpopMHpyH.mrne JIY'{, nepeµ;aI-OT KOHTeHT, 

o6paTHblI1 KaHa.n HCUOJlh3yeTC5J:, '-JT06hr pa3pemHTr, npHCl\1HHl(Y yBeJJ,OMJ15J:Th nepe1i:arqHK 0 

COCT05IHHH KaI-IaJia. HanpHMep, Tor ,rra KaK KaHa.Jl Me)K)ly aHTeI-rnaMII, tj_:,opMrrpyIOIIIHMII J'1Yll, 

o6mtJ.\a.CT /WCTa.T01-lHhIJ\'l Ka1feCTBOM, npHeMHHK OTChmaeT Hmpop:vmu:HI-O no o6paTHOMY 

1m1mny rum ymnaH11J.I, 9TO Kauas1 npueMHeM. 06paTm_,rr-r Kaua.JI MO)KeT TaK1Ke 

IPR2022-00468 
Apple EX1016 Page 857



5 

RU 2 446 575 C2 

HCHOJib30B3TbCH npHeMHHKOM nmr OTnpaBJlem-rn: nepei�aBaeMOH H3MepHMOH KOJUi'-leC'rneHHO 

mHpopMaJJJrn, yKa3hIBamrn;eH Ka'IeCTBO 1ICIIOJ1I,JyeMoro ImI-rnrra. Ee.ITH HeKOTOpbIH BH,ll 

noMex (I-Iarrpu:Mep, rrpemrTCTBMe) npOHCXOL\1IT, JTO yxy;:i;rnaeT KalleCTBO KaHan:a HI-rnce 

npHeJ\;rne:woro ypoBH>T 11sn1 nosrnocThKJ MemaeT nepei�acraM 1vre)KJJ,Y aHTeHHa:'.m, 

lj)OpMHpymmm,rn n:yq, rrpneMHMK MOJKeT yKa3hIBaTb, '-ITO KaHaJI OOJibille He 5IBJ1,IeTC5I 

npHeM,ne_vibL\,1 H/PiJrn MOlKeT 3anpOCHTb H3\teHeHHH B Kamwe no 06paTHO:v1y KaHaJiy. 

Hp11eMHHK Mom:er 3arrpoc11Tb H3Me1-remrn: ,Ll.Jl>I CIIe,n:y1omero Kamura B 3a,n:am-IOM na6ope 

KaHaJTOB HJlH ),JOlKeT onpeneJrnTb KOHKpeTHbH1 KaHa.n JUUi HCHOJih30Bam-rn nepeJ_�aT1-lHKOM. 

10 B OJ-iHOM BapmmTe ocyu_1ecTBJiemrn o6paTHhlH K:::rnan J.TBJrneTcH J.:\BYHanpaBJTeHHhrM. B 

}.5 

TaKOM crry'-rne B OL\HOM BapnaIHe ocyrnecTBJieHH5I nepe,::i:aTlIHK HCITOJib3yeT o6paTHbITT KaHaJI 

n:.irn OTnpa:1u1eHMH 1mq1opvtat1HH B np11eMHHK. IT0;106HaH ,mqiopMaJ�HlI MO)KeT BKJ1J:()1HlTh B 

cefor nmtK>pMa[\HIO, KOTOpa5I OT;J;aeT KOMaH;::i;y rrpHeMlHIKY pacrroJIO)InITb CBOH ::meMeHTbI 

aHTeHHb1 B pa3JIWIHbIX r}wtKCHpOBaHHhIX TlO.TTO)KeHmrx, KOTOphre nepe,ri:m,mK MO)KeT 

CKannponaTf; BO upeM5i l1l -IHIJ,l13JH13aIIJlH, nepe,,J,aFHU( MOtKeT onpe,IJ,eJrnTf, 3TO C noMOU�blO 

KOHKpenwro o6o3Ha11emur rroJIO)I<emrn: mrn, yKa3hrna,r, 1IT0 rrpHeMHIIK ,D;OJI)KeH rrepexo,z:i;MTb 

K CJle)-WKJU�eMy HOSfO)Kemm), o6o�macreHH0\,[Y B 3aJJ:aHHOM rwp51,ilKe wrn CJlHCKe, C 

ITOMOrn;I,IO KOTOporo npOll,OJDKaIOT rrepeXO,'IlITb KaK nepe;:i:aTlIHK, TaK H npHeMHHK. 

20 B O,[J,HOM Bap11aHTe ocyni:ecTBJTeHH5l o6paTHblll KaHarJ HCHOJlb3yeTCH .TlJ:()6blM H3 )_"(BYX 11.HH 
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o6a BMecre - nepe,Ll,ctT411KOM H npHeMHHKOM ,D)rn yBe,Ll,OMJiel-11151 ,ll,pyrofi 111-H(mpMcil.\Hdi 0 

xapaKTepMCTHKe KOHKpeTHOH aHTeHHhL HanpHMep, 1m¢1op:\-1a�1-rn O xapaKTepMCTHKe 

aHTemru MmKeT onpe;.:i,e.rmTL, '-ITO aHTe1rna ,,wnyc1rneT pa:_iperne1-rne BHH3 Ha 6 rpaxi:ycon n 

pan,11yce n LITO a1uemrn HMeeT onpen,enem1oe Lmcno �meMeHTOB (mmp11Mep, 32 c1.:1e11e1-1Ta, 64 

:=meMeHTa H ,.xi:.). 

B 0,[(HOM BapHaHTe ocymecTBJiemrn rrepe,z:m1Ia HIJq:iopMa[\HH no o6paTHOMY KaHaJIY 

ocyu1ecTBJ1HeTcH 6ecnposo,ri:HbIM o6pa30J\il, HCHOJlh3Y5:l MH'repf}ietkHhlt� 6.noKH. JI1-06as, qJOpll,,m 

6ecnpoBOHHOTT cBwm MO)KeT Oh!Th Hcnom;:=m1=mfm. B O,IUlOM Bap11ai-rre ocymecn=meHH5i 

ncrrorrL3yeTC5I OFDM L\JI,r rrepenaim 11m,popM�U1Jm no o6paTHOMY 1ca1-m,1:y. B L\pyroM 

BapHaHTe ocymecTBJiemrn HCHOJlh3yeTcH CPM ,IUrn nepexr,a,m nml)opMaLilrn no o6paTHOMY 

KaHany. 

Ofrmp (!Jop1vrnpoBaHH5l .ny<ra 

B o,ZJJIOM BapttaHTe ocymecTBnemrn cncTeMa CB5I3H peam-Byer q)op:vrnponm-rne ny1.rn c 

noMon�bIO cne,ri:y1:0nvTx 3.neMeHTOB: npon,ecc noHcKa .nycra; npot\ecc 0Tcne1K1rnamrn ny1-Ia H 

KOife4HhIH aBTOMaT ynpamrem1J.T JIYl.fOl\L TioHCK .ny'-fa H OTCJie)lHIBafrne ny'-fa HCHOJTf>3YKHC:;f 

L\]15! KOppeKTMpOBK1I H3MeHeHHTT BO BpeMeHH 6ecrrpOBOL\I-IOro KaHaJia H B03MO}ICHOro 

npenHTCTBHH n,rrn Y3KHX nyqeJ':L Kor.a.a BhBhrnaeTc>1., npo1�ecc noncKa s1yqa HaXOlWT 

HanpaBJTemie JIY'-Ia, KOTOpoe MaKCHM1I3HpyeT pecypc JIHHHH CB5I3H. no.rry1.raeMoe 

m.mpaBJreHHe J1y1rn 3aTeM v,cnoJTh3yeTcH ;-1:.irn tpopMupoBaHHH .nycra. IToc.ne Ton), KaK

npouecc JlOHCKa JI,Y'Ia npHBen K OIITHMaHbl -IOMY ¢opMHpOBtU-Il1IO J1Y1frl, npouecc

OTCJie)KHBaHH5I rry1rn CJIC.J,1IT 3a JIY'-iOM TIO cpaBHCHilJ:() C He60.TibillHM H3MeHeH1Ie?vI BO

upeMeHH B fPYHKJWH nepe,IJ.al:fH KaHa.na. K0He1rn1,111 anToMaT ynpanJTemrn nycroM ncnoJIL3yeT

MeXal-IH3M npOH3BOHbHOJ'O onpe,n:esieHl15f IlJIOXOH JlHHHH CB5i3H (KOTOpbIH MOMeT 6bITb

OCHOBaH Ha non:e3HOTT nmpopMaIIMH HJ'IH pe3yJJ:hTaTax OTC.Tie)KHBaHrnI n:y1-1et'I) ,11.TI5l

o6Hapy)KeHH5I, HH)I,e ITH OTHOllleI-IHe CHrmuI-lliYM TeKyrn;ett JIHHHH CB5I3H :>KerraeMOI1

npe,rre.nhHm't Be.nwnrnhr. ll)rn qerrdl" B HacT0Hn1eM 110KyMeHTe nrroxaH .nttmur CB5:l3H 03Ha1rneT,

'-fTO TeKymee nanpaBneHHe JTy'-fa 3aTpy,;n1eHO, H HOCJTe,IJ.OBaTeJlLHO nJTaHHpyeTC5i 1 -IOm;lJ)

rroHcK nyqa mm rroncKa c.TieL(ymrnero HaMJIYT.J:lllero HarrpaBnemrn: rry<Ia.

©ur.4 HJIJimcrpnpyeT o; _1HH Bapnanr ocyn�ecTBJreHHH KOHecrnoro aBTOMaTa yrrpam1em1:;r 

JTY'-fOM. CchIJia:;fCL Ha itnrr.4, KOHe4HLIII aBTOMaT 400 BKJTl04aeT B ce6H nrn1yl.fe1-rne 
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(nepBOHal!a.TihHOro/ycraHOB11Bllier'Oor) C0CT05lHH5l 401. C0CT05fHHe 402 noHCJGl Hyqa 11 
ycTanommrneec5I cocTomme HJIH cocTomme 403 nepe.n:a'm ;::i:am-IbIX. Hpou;ecc ynpaBnemrn 
rrytwM HatnrnaeTc>I n no,'1ytieHHH cocTomm,r 401. B o,1:i;1w11 BapHaHTe ocy11wcTnrremur 
C0CT0>lHHe 401 nm1y11eH11J.I t1Jl1KCHpyeTC5l T0JlhK0 BO Bpeivrn ycnrnoBJiemur .H11HHH cmnH. 
Ilocne nepnonaqam,noro nonyqemrn KOI-re1n-IbIH anToMaT 400 nepeMemaeTc>I n 
C0CT05fHHe 402 H0HCKa Jiy'-la .n:mr ocyrn;ec-rnJleHmr H0HCKa Jrycra. CocTOHHHe 402 H0HCKa nyqa 
TaK}Ke qnmc11pyeTC5I, KaK T0JThK0 HCT04HHK (HanpHMep, nepe.n:aT4111,) HJIH 1-1a3naqern1e 
(HanpHMep, npHeJ\!lHHK) onp(�JJ;e.HHCT, lfT0 Kamw c•-urraeTC>l HJI0XHM (HanpHMep, nperrnTCTBHe 

10 ,I.Urn JIY'-la) (Ha 0CH0Be o; .i:Hott mm 6crnee MeTpHK). CJie].�yeT 3aMeTHTh, '1T0 B 0JJ,H0M BapHaHTe 
ocy:o:i:ecTBJieHI15I IT0HCK JIY'-Ia peryJI5IpH0 ITJiaI-rnpyeTC5I (HanpHMep, Ka:iK,IlJ,Ie 0,5·2 c), B 

}.5 

TC1I (�HHe COCT0J.IH11J.I 403 nepewF-rn J_�aHHhlX, '.)To J\,:lO:,KeT 6HTh no.ne3H0 Ha OCHOBe 
3a6nmmp0Ba1-moro ny1Ja. 

Tiocrw Toro, KaK noHcK .nytra 61:,ur ycnernm,1M, Kone1rn1:,1Pi: anToMa:r 400 nepexo;�HT B 
ycTaH0BHHrneec;;r cocT05lI-me 403, r;J,e ocyr11eCTBmnoTc5r oneparr,tttt nepe.na'-rn ;3,am-rhrx. B 
OJJ:H0M BapHaHTe ocymecTBJiemrn :no BKJ1IO1IaeT B ce65I OTCJlC)KHBaI -rne .TIY,Ia n 
onpe;wneHHhle HHrepnaJrhr (mmpHMep, Ka>K,IfhlH 1-2 MC). B 0).1H0M BapmlHTe 
ocy:o:i:ecTBJieHJ15I 0TCJie:)KHBairne nyqa >IBJ15IeTC5I yKopo1JeHHhIM napHaHT0M rrpou;ecca IT0HCKa 

20 .nyr-ra. '.'."-ho M0%eT n.naHHp0-8<1.ThCx H.HH 0hlTb 0CH0BaH0 Ha 3anpoce. 

2.5 
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40 
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Ecm1 cy.ll\eCTByeT c6ott. Jll-1HH11 CBJ.IJH, KOToput1 np011CX0J(HT, li:Or;J,a KOHe'-il-H,ll';'i 
aBTO:'lrnT 400 ynpaBJiemur JI)"IOM HaXOJ]JITC5I m160 B COCT05IHHH 402 noHCKa n:yr-ra, lillll 
C0CT05fHHH 403 nepe;.-i:a4H ,!UlHHbLX, T0r.na K01Ie4HhJH aBT0MaT 400 ynpaBJiemrn JlY'-l0M 
nepexo;::i:1n K cocT05IHmo 401 np11eMa. 

B o;1H0M sapm:nrre ocy1qecrnneHHH q_)op\rnpoBaml'e nycrn B nepe.21,aFrnKe ocym:ecTBJlxeTcH 
C H0M0ill'hIO TI0BOp0Ta q)aJhJ RF-Mo;::i:ynnpoBamroro CHrHarra 0THCJ1hH0 JJ:JI5I Ka)K.ZJ:0J'O RF
ycu.mrresrn JVl0lUH0CTH H Ha6opa nepe;.1,a1-011i11x aHTeHH, n,,e noBopoT tpa::lhl omicaH 
CJTe/WfOUUlM ypa1meHHeM: 
A(t)cos(2.n/�t + ip(t))-- - - - - ------,_ A(t)cos(2;;:f;t + q;,(t)+ t9) 

H yroJI IT0B0p0Ta 0 rrnaruyeTC>I Ha 2--4 fona. '.:ho MO>KeT 6:r,ITh .ZJ:0CTHrI-IYT0, HCn0Jib3Y5I 
KBaHT0BaHHhie q_)a3operyJrnTOphl. 

A1m.norw-mo, B o;::i:noM Bapnm-ne ocy:o:i:ecTBn:e1rn,r tJ)OpMHponamrn rry'-rn H npneMHHKe 
0CYll_\eCTB. JrneTC5I C 110MOLqhI0 noBopoTa cpa'.:lhl nptm5IT0[0 RF-Mo;1ysmp0Bammro c11rHa.11a 
nocJTe KmK;.-i:oii- np11eMHOH mrrem-u,1 11 na6opa yc:11.n11Tes1etl c HH3Klf),J yponneM rnyl',rn (LNA) n 
3aTeM KOM0HHHpOBaJ-me CHI'l-Ia.TJOB, ITOBepnyn,IX no tj:i,ne. 

Cs1e;.weT 3aMeTHTh, 'lT0 B 0,IlH0M BapHaHTe ocymec:rnJ1eHH>l npHeMl--lbie aHTeHHbI 
coe,n:m-rnTOTCSi c 0.ZJ:HHM HJ1H 6onee Kat-Ia.TT0B OJJ,Htppom,rnaHH5f H '-iHCJT0 KamUTOB 
or(H(j)pOBbrnamrn MeHhlLie, 1J(�M lfI1CJ10 npHeMHhIX aHTCHH. KpoMe Toro, B OJIH0M napuaHTe 
ocyll_\eCTBHeHH5l nepe;J,alOll_\He aHTel:-lHhl coe;J,HHeHhl C 0)J,HH,\-1 H.fH:i 6onee KaHaJlWviH nepell,,:l'lli 
tj:lopMuposaHH5f cwrmrna, H crncrro KaHa.noB nepe.n:alfH q,op]\;rnposamrn cvrrmurn. MeHbrne, creM 
4HCJIO nepeJJ,cU0H.UIX a1rrem-J. 

HpHMe:p n:pou;ecca 11011cKa nyqa 
B o;1H0M sapmrnTe ocy1qecrnneHHH npoqecc rrm1cKa .ny1rn c:ocT0HT 113 ;-i:syx ·ncrnoB: 

B0CCTaH0BJiemie CHHXp0HH3a[(HH H HTepanrnHhIH IT0HCK JIY'-Ia. Ha JTane B0CCTammnemrn 
CHHXp0Hll3,W,HH 0l{CHHBaeTCH BpeMJ.l nocTynneHH>l (3a;�ep%KH) nyqa/ny11Ka Jryqef-l C 
MaKCHMaJTbHLI!,1 yowe1-meM. B 0HH0M napmune ocyrnecTnne1-m>I ou;enKa 3a,rr,ep,1nrn 
ocyrnecTBJI5IeTC5I rrepe;1a1IeH HJBeCTHOH CHMBOJlbHOl1 nocne;::i:onaTeJihHOCTH no B03AYXY 11 
cor.nacommHe ::rrort nocJTe,noBaTeJihH0CTH B npneMHHKe 11epe3 conmcoHaHHhlR ttm.nbTp. j1,.rm 
Toro '-IT06hI MaKCHMH3HpcmaTh 0TH0llie:Irne CHrHa.TI:··illY:VL cpa3hI nepe;::i:amIIIeH aHTeHHhI 
ycnrnoBJieHbl paHHblMH CTOJI6rJ,aM M,rrpHl�hI lv><iVA,ImMapa, H, 0.[LHH CTOJ16e1� B M0MCHT 
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BpeMeHH, r;_i,e H MMeeT CJle,,J,ymume CBOHCTBa: 
I-l(J;j)E{-1,J }, rffH = NINxN 
r,ri:e I-fr '.fIBJrneTcx TpaHcrrm-m:ponmmott H3 H, H I_._

"-ix � 5IBJI5IeTC5I e,DJUHJimorr MaTpm.i;ett OT 
NxN. <Pa3hI nepers.aKJIUePi: aHTeHHhI pa3JIO}KeHhI c noMons.r,m N cTonfos,oB H3 H 
(ycTaHOBJleHO paBHhIM e,lIHHVtJW B MOMeHT speMeHH) p (mmp11111ep, 3) pa3, I')W KrDK)J,bIH 
:vlOMeHT BpeMemJ HCUOJlb3yeTCll' pa3HaH cxeMa qJa3bl npHeMHOfl aHTeHHhJ. CM�Mbl tiJa'.:lhI 
rrpHeMHOII aI-ITem-IhI nu6par-n,I H3 ycnomrn, IJ"T06bI COOTBeTCTBYJOillJie rry1..m TIOKpbIB<l.J'1H Bee 
npocTpaHCTBO, ITpne:MHHK, corrracoBaHHbill C (!)11.TTbTpOM, Koppermpyn C npHHSl"ThIM 
rn:n-Ia .. HOM, r(k), C nepexi:anaeMOfI nocne.noBaTeJU,HOCThlQ .'Y(k), KaK OrHl.CUHO B rIOMOUH,TO 
cneµ:ywmero ypam-reHH5l., r;::i;e cxeMa pamrn. L CHMBOJiaM: 

l--1 

dtl = ">' �(1
- + ,)¥(,)_v ,.: j � ' \.K.. � · ., .. .... � · 

,�o 
3a,nep)KKa BO npeMeHH, KOTOpaH np11Bi.HWT K J\!HlKCHMaJTbHO}i ::mepr1111 BblXOJ_\i.l. 

cor.nacomrnnoro ifnun,Tpa, noc.ne Toro, KaK cJioJKeHa no nceM cxeMaM tlJa3 nepe.rs,ammax H 
rrpHeMHhIX a1nem-1, nu6paI-Ia KaK BpeMeI-rnax Jagepxnrn MaKcr-nrn.rrhI-Ioro yc11ne1-rn5r 
Jiy1:1a/nytrKa 11y•-rett KpoMe Toro, Ta.K}Ke Bb1611paeTCH. cxeMa. clm3hI npHeMnon anreHHbr, JVlH. 
IWTopot:1 nuxo.n; con:racoBar-moro qmnhTpa npn BhI6pam-roH npeMem-ro(I 3auepxrn:e HMeeT 
MaKcu1rnn:hHy10 3Hepn-no, nocrre Toro, KaK oHa npocy:rvn.mpoBaHa no Bcevr cxe111a:vi ¢a3bI 
rrepe.n;aromet1. anTemu,r, 

Ha CJie,n;yrorneM JTane HCilO.Tib3yeTC5l. HTepaTHBHhit'l. npOI..\eCC IlOHCIG1 .TIY,-Ia TaK, '-ITO B 
o;.wmv1 BapmrnTe ocyn�ecTBJlemrn aJ1bTepm1THBHO H3Mem1.eT cx.e:HhI rjJ,nhr nepe;-1:,:P-rn H 
rrpHeMa ;::vrn o6mero qncna 2rv1 (;:i:a;'Ke) (HanpnMep, 4, 6, 8 nnn 10) �Hamm. B noqTn Bcex 
c.1rycrr:uJ.x cxe.v1b1 tl1a3hI nepe;�a1m 11 nptteMa cxo;_lHTCH K orrrHMa.TThHhJM 3Ha1It�HmrM,
COOTBCTCTB)'JOWJIM HanpanJiem-no nyqen C MaKCHMaJH,HhIM ycm1em-iCM. B HCKOTOpbIX
OT):(eJihHbIX CJIY'la5IX cxeMhI Qa3hI nepe,n;a<m 11 npHeMa MoryT KOJie6aThC5I Me)K.J.Y
pa.3JTWrHhIMH CXe\iaMH q)a3bI, '-HO COOTBeTCTByeT aHaJTOrH4HhYM KOJltJttJHU:HeHTaM yc11.neHH5I
cj)opMHpoBam-rn rry'-rn.

Jl:_1rn nepBou nrepa1�1111 cxeMa qia3bT npHeMa ycranon.nena _no 01�1-1oro 113 P cxeM qm3, 
KOTOpa5I 6Mrra BhI6pm-ra B IWI-rn:e nocrre.n;nero JTana BOCCTaHOBJiemrn CHHXpOHH3aI.JJm, 
)lpyni.MH cs10naM11, C:\fernemrn cpa3hl npHe�,1a ycraHOB.TH.:HH ;�o i-Toro nepB0HacraJ1bHoro 
3HH'-lCH1,1:;f (.IJ,JUI i-= 1, 2, 3 H T .. n.). B OIJ,HOM BUpHaHTe ocyn�ecnuiemrn CMen�eHH5I tfia3hI npne.Ma 
ycTaHOBJieHhI C TTOMOIUbl-0 ycTaHOBKH 3Ha1IeHH}I BeCOBOf'O Beiuopa aHTeHHOH 
peweTKH (AWV), CxeMa nepe;.�atJH, c ; _wyroPl cropoHbI, ycraHOBJleHa paBHof't N cro;r6l�a.M 
MaTpm.i:1,r H An:aMapa noo'-Iepen:Ho. ilpMMep MaTpHI.l,hI An:aMapa 36x36 Jauar-r na rj:mr.8. 
C.ne;wer 3aMeTHTh, lfT(_) ;vrn onpen:eJieHHOro lIHCJia aHTeHH MO)KeT HCl10Jib30BaTbC5l. JJ:pynrn

40 ymrrapmrn. Ma.TpHJ..ia, KpoMe roro, l'.JleJl.yeT ':laMeTHTb, 4TO B o;.:i,HoM napmune 
ocyrnecTBJiemur BeCOBhie BeKTOpbI aHTeHHOM perneTKH (A WV) .D)rn npHeMHHKa. H 

4.5 

nepe,rrnTtr11Ka 5l.BH5Il0TC5l. COCTaBHhIMH BeCOBhIMH BeKTOpaM11, KOTOphie Moryr HMeTb 
aMrnunygy 11/mrn 1u:1q.iopMal.\IBO o tpa3e. B o.n;i-:10M Bap1raHTe ocyme(TB.rreHilll BecoB.bie 
BeKTOpbr Hn.nmoTC5i KRaHTOBaHHb!MH sewropaMH co cMenJeHHeM cba3bJ. 

Hepen:aT'-IHK nepegaeT H3BeCTIIYIO CHMBOJihHYIO TIOCJie):(OBaTeJ IUIOCTb TIO B03.D:YXY, 
KOTopa>r ucnm1r,3yerc>11.urn ou:eHKH pe3y.1Thrnpy101r(11x tpyHKWiIJ. SISO (ewmcrneHHbH1 
BXO,I.!JlOH n e,I.unicTBeHHbrtt BblXOJ.J:HOH CHTHa.rn,r) neper�aqvr mrnana.jri RF-l\rn;_�yJrvrpm:ia1-moro 
cHnra.rra ;::i:o Toro, .rr.o N noBopoToB no ¢a3e nepe;::i:amrnei1 mneHHhI B KOM6m-mpomun-roM 

s; ClffHane noc.ne N mrnopoToB no (j),l3e npHeMH011 awreHHhL B TeIIen1,1e JToro '3Tana 
rrepe.n;amrnaSI q1a3Hponm-ma5I a1-ITe1ma,r pernenrn nepeKJIIO'-IaeTC5I Me}KJJ:Y neKTopa:vm cpa3:sr 
OT CTO.n6T�OB J\!H.l.TpHIU,l H, KOTOpble OXBaTbJKUOT BC(� npocTpaHCTBO. B OJ_�HOM nap11aHTe
ocyrn:ecTnJiemrn: neconotl BeKTop rrepe.n;momet1 aHTemmtt perneTKH (A WV) BKiIIO'-IaeT n 
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cefor 36 BecoBbIX BeKTopcrn. ;'::(mr lG:l)K).,011 cxeMbI q)a3hJ nepe.1w crn np11H5fThrH c11rmur 

K0ppe.rmpyeT C rrepeJJ,aBaeMOH CHMBOJihHOH IT0CJie.IJ:0BaTeJibH0CThIO B BhI6pam1of1 

O ITTHMaSlliHOH npeMeHI-1011 3a,z:i:epm:Ke. BhIBO,U Koppernnopa C K0MITJieKCHUM 3HaI._le}IHCM 

/2 == A.e h" 3aTeM 11cnoJr1,3yeTC5l KaK oueHKa cooTBeTCTByJOme11 rpyHKJ�HH nepe;�,Fni KaHana. 

TaKHM o6pa30M, N-Tx c noM0H{bm KO��(prlmn,;teHTOB 1-Rx yc11J1eHH>l mrna.na Ha KalKJlYJO 

3a.z:i:ep1Imy, C00TBeTCTBYJOIIJ:YIO CMe:w:enmn1 ITO q:ia3e rrpneMHHKa, rrocnen:onaTeJILH0 

lrBMep5iHJTCH H 3a,,wp)KKa C MaKCHMaJlbH011 ::rneprm:l1 (HanpHl\lep, KJiaCTep) Rh!6llpaeTC>l .i.I. Jrn 

mrnnyqrnei:t nepBOl'la'-laJ!bHOf-I BeJJH9HHhL 

10 garree, BCKT0p H3 N ou:eH0K Kanarra C K0MITJICKCHbThf 3Ha'IeHHCM K0MmleKCI-IO conp,rm:eH 

}.5 

YI 
c.'.,J 

2.5 

11 Y\1HO>KaeTC5f Ha MaTpm�y H. YrslhI H 3JieMeHThl C K0MHJieKCHhIM 3Ha9eHlleM ]Toro 

Be,nopa 3aTeM KBaHTYI0TCH B 2--4 forTa, C0'.1.IJ:aBaH BeKT0p KBaHT0BaHHbIX q)a3. 3TOT BeKT0p 

ynoMHHaeTC5l B ,ila.HH0J\.'l ,ll0KyMeHTe KaK B(�KT0p KBaHT0BaHH0ro CMememrn no qm3e (QPS) 

rrepe,n:aT1n1Ka Ha ocHoBe MRC (T.e. nepe.z:i:ar1-mK A vVV) n oTchmaeTC)'I o6paTHO n rrepe,.;:i:aT1rnK 

<repe3 o6paTHbit'! 6ecrrpoBOMHot'r KaHa.rr, Hanpn-Mep o6paTHbJIT Kamrn, omrcaHHhn'i Rbnue, r,TJe 

OH Hcnosn,3yeTc:.:r KaK cxe?vrn tl1a3hf qmKc11pcmmmoH nepexi:aq-11 .IJJIH c;1e;-1:y10m:eti qacTtt nepBOfl 

HTepaJJ,HH. B 0AH0M Bapttmne ocywecTBJie,rn,r HHJJ,eKc nepeJJ,aTIIHKa A 'NV, KOTOphIH 

C03JJ:aeT mrn6o.nee HHTeHCHBHbHf ClffHa.rr B npneivrmme, TaKlKe 0TChrnaeTC5l. o6paTHO B 

nepe.n;aPrnK qepe3 o6paTHbIH Karm.rr. 

J]JIH cs1e;w10u-(et'i ,racT11 nepBott HTepawm cxeMa ctm3hr nepe.r1a,n1 ycTaHoB.neHa paBHOH

Bercropy 1maHT0Bamrn: ttJa3bI, BhilJ:HCJTeHH0MY B KOl-H�e noc.ne.J�HeH HTepaiwtt. To eCTL 

CMem;em-rn: no Q)a3e nepen:a1H-I ycTaH0BJieHbI )],0 3HaIJemit'I, BhI'IHCJiein-IbIX B nepBOH qacTH 

rrrepan,n:a, K0T0phre cyn�ecrnymT .m1:.:r HacTpotiKH nepe,IJJLTLrnKa AWV. Cxe:\rn rpa3hr np11eMa, 

C .n;pyrot'I CT0pOI-IbI, ycTaH0BJICI-Ia paBHOH N CTOJI6D;aM H3 H II00'-Iepe.IJ:H0. Hepe,z:i:aqa TO}I )KC 

caMOf'i CHMBO.lfbHO}l noc.new.rna:reJlhH0CTH 11 HC110J[b30BaH11e TOH lKe CaJ\!lOH npou:e;wpbl 

KoppeJrnD;HH, q:iymn,1nv,: nepe,n;aqn KaHaJia SJSO 0D;emma10Tc,r .n:mr KmK,n;ott cxew,r (j:-1a31,1 

npneMa. gpyrnMH c.rronaMH, 1-Tx Ha N-Rx KoJtj:itjmD;HeHThI ycrmeHH5! KaHaJTa 

30 H0CJie,IIOBaTeJlhH0 H3MeplHOTC5l. B nptteMHHKe wrn 3a;1ep)KKl1 M8KCHMa.JlbHOH M0HIH0CTH H 

0U:CHKa JJ,.mI JKBHBaJICHTH0I'0 Kamrna lxM. 

40 

45 

AttaJIOl'H4HO, BeKT0p 113 N 0J�eH0K KaHana C K0MnJieKCHblM 3Ha11eHHe:v1 K0l\HUleKCH0 

C0I1p}[,fl:eH H YMH0)KaeTC5I Ha MaTpHJJ,Y H. Yrnu II 3JieMeHThI C K0MTIJieKCHbJM 3HaIJemieM 

'.:lT0T'0 BeKT0pa, 3aTeM KBaHTYJ{)TCll' B 2-4 forra, C03;.i:amrn BeKT0p KBaHT0BaHHbJX q.1a3, '.:'·hoT 

BeKTOp ynoMHHaeTCH KaK BeKT0p KBaHT0BaHHOH) CMememrn no rpa3e (QPS) np11eMHHKa Ha 

ocnone MRC (T.e. nptteMHHK A\VV). 3ToT AMV--BeKTop ttcnon:r:,3yeTC}[ B npHeJ\mrme KaK 

cxeMa cixi.3bJ (!lHKc11poBaHHoro npHeMa J�JlH cJle;w10u-(er1 ttTepawrn. To ecTh cMt�nr,emur tlia:>.1,1 

npHeMa (neca) ycTaH0BJieHbI )],O 3THX BhFlHCJieHHhIX 3Haqe:mrtL 

TaK11}W o6pa30M, Te )Ke caMhfe 3Tanhr H0BT0p>lJOTC5f MH0)K(�CTB0 pa3 (Hanpm,:lep, 3, 4 H 

TJJ..), nr,e a.11hTepnanrnHJ.:.1e cxeMhI q1a3hJ nepexr,a•rn mm npHeMa ycranonnenu paBHhlMH 

BhI"lHCJleHHbIM ReKT0paM KBal-IT(rnaHHOH tj:ia'.Jbl M'.3 npe,Libl.IJ:)'Wel1 HTepa1.vm, Tor,n:a KaK cxeMhl 

;.urn npoT11BonoJIO)KHOi1 onepa1,tttt, T.e. cxeMhf npaervm 11.1111 nepe).w,m, ycrnHoB.neHhr 

pamn.IMH N CTOJI6n:aM, eCJIH IT00'--IepeJJ,H0. 

B K0HL\e HTepa1.1Hi:i. BhJ'IHCJleHHhle BeKT0pb1 tlJa'.foI nepe;r,a,rn H npHeMa HcnoJib3Yl:OTCH ; .1,Jrn 

co3.z:i:amu nyqa B onTHMaJihH0M HanpaBnemm. 

B 0,[(H0M BapttaI-ITe ocy:w:ecTBJieHlrn CHTI-Ia.TI Il0HCirn n:yr-ra (H 0TC.Tiem:HBaime JI)"-Ia) 

>1BJ15l.eTCJ.1 OQPSK-carmumM npH l!acnne F/2 nocblJl0K, r,ue T-\ 5lBJrneTC>l. OFDM-LJ.aC"J01oi:i. 

s; /.UiCKpennar�m-1. 

B 0.IJ:H0M BapHaI-ITe ocy:w:ecTBJTeHH5I HCTI0JTbJYIOTC5I JJ:0 Tpex pa3JTMIJI-IbIX 

nepB0HalJa.lTbHbIX QPS-BeKTOpOB npHe:tvra ;urn YJIY'H.lfeHHH np0I13B0,IUrreJihH0CTH 01,eHKH 

0HTHMHSlbHOI'0 Bpe�\1eHH ,!111CKpen-r3aD;1111. KpoMe Toro, B 0,Ll,H0M BapttaHTe ocymecTBnemrn 
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noc.ne,IJJ)BcJTem,Hax Ol�eHKa KaHaJJa ocy111eCTBJUfe'fC}f C noM01m-.,m ycraHOBKH BeCOBOf'O 

BCKTOpa nepe;::i:aP-rnKa (H npHeMHHKa) ;::i:o N CTorr6u:on MaTpHD;hI H TIOO'-Iepe;::i:no n 

nocJie)l:OBaTeJibHOro 1I3MepeHH5I N COOTBeTCTBYlOIUHX CKa.rrnpHhIX OIIeHOK Kamwa. Ka)K,lIMH 

Tran OlWHKH KaHC:Ula COCTOH1 113 N HHTepBa.noB ou:eHKH 113 ycsIOBHx, 1no ecsm V paBHO 

pe3y11IoT0py10meMy 1xN (Nxl) nernopy ouenrm, Tor.n:a ou:emca KaI-rana pamm VH*(H*V). 

TipHHHTbIH CHrHaJI He lJ,OJIW.eH RH no;.i:aBSIHTbCSJ, HH 3WryxaTh BO BpeMH Ka)K;.i:oro 

Boccr,rnom1emrn c1:mxp01 -rn3ari,nn 11n11 JTana HTepau:m-r, r.n:e cxe:vrbr qnuu nepep;aqn n.rrn 

npHeJ\!la pa3B01Jff'-lllBcUOTC$£ C TlOJ'vlOlJ.\hJO CTOJTOl{OB H. 0TCIO;.i:a, npoqt�l.\YPa aBTOJ\!la:nPieCKOT'O 

10 ynpaBJ1emrn ycmreHHeM (AGC) ocyn�ecTBJrneTCSJ ;1,0 Ka)K.noro TaKoro Trana. B o; .1H0\1 

Bapnmue ocywecTnnem15I n JTo:t'.r rrpou;egype AGC rrpmunoJII>Ha5I CIIMBOJihHa5I 

}.5 

noc.ne,IIOBcrreJihHOCTh, OXBa'fbIBaKHJ.\cU! TY )K(� c,n1ym OCHOBHYIO no.nocy lJaCTOT, nepem1eTC}f 

no B03,n;yxy, Tor;::i:a KaK CXCMbI (l)a3bI nepeua'-rn H rrpHeMa H3\-1eI-UII-OTC5f TeM )Ke caMbIM 

o6pa3oM, KaK c.ne11ymu .mn :rran. TipuHxraH MOJ.qHoCTb cHrmwa H3MepxeTcH n ycns1eHue 

npHeMH11Ka HOCJleJ.�OBaTe.rn,Ho YCTal-IaBTf11BaeTC51 J .W 31-Jalfemu:r H3 ycJlOBH51, lfTO np11H51ThJM 

CHrmw HH rro;::i:aB.TI5£eTC5I, HH 3aTyxaeT ,Il;.,'15I Bcex CXCM (pa3bI rrepe;::i:a 1m II npIIe:\,HL EcmI 

Heo6xo;J,HMO, Trn npou,e,nypa HOBTOpHeTCx J'\,1HO)l{eCTBO pa3 (/HJ 3), H()Ka He HafuI,eH 

COOTBCTCTBYJOIUHII KO:,q1qnn-1HeHT yc11JieHII5f. 

2() (J)Hr.5 H.nmocTpHpyt�T ypoBHH OIJ;HOf'O BapHaHTa ocyni:ecTBJTeHH51 npOJWCCa noHCKa nyria,

2.5 

30 

40 

4.5 

OJU1CciHHOro BblWe. Cc1,rna51.Cb Ha tpm·.5, :naru,1 501-503 npe;:i,cTaBJ151JOT 3T,Hlbl 

BOCCTclHOBJieHmr CHHXpomnal.lJ1H, Bo BpeM5I 3THX 3TclTIOB BbIOHpaIOTC5I nepBOHa1:IaJIJ:,HbIC 

BeKTOpbI CMemeHHH (f}H3hI H OlTIHMaJThHa}f 3a;.1,ep:iKKa. B OJJ,HOM uapHm-ne ocymecTB.HeHH5I BO 

BpCM5I 3TciIIOB 501 11 502 yJHKCHpyeTC5I MOIUHOCTb nepega'-111. 

f1ocne :=iTana 503 ocyn1ecTr1m:n-flTC>1 nocne;.1,osaTeJrbHOCTb 1,nepa1witt KaJK.IT,a$f HTepm.1,n51 

COCTOHT 113 Tpex 6m1KOB, C 3TanaMH 504-506, IWTOpbie npeuCTaBJIHIOT npHMep O.J:HOH 

HTepa1i:1111, 3Tan 504 HBJrneTCH '.:JTanoM Ol(eHKll KaHaJia nepe,rJ,alJH, l1CHOJ1h'.5YHJJ.li:HM 

t1mKcHpcnmi-rHym cxeMy clm:n,r npneMa, B KOTopoti ueKTOp6r npneMa, KOTOpb1e .IJ.aIOT 

HllHJIY'-IllIYIO MOIUHOCTI:,, BhI6IIpaIOTC5I II HCITOHh3,YIOTC5I ,lIJI5I OIIeHKH Kamrna. KaK ITOIGl3aHO, 

Tran 504 BKJm>•rneT B ce6H aBTOMaTwrecKoe ynpamren11e 5041 ycnnemi:eM, noKa3mrnoe 

napaJ1Jre.r1bHO, JTan 504 BKJIK)craeT B ce6}f aBTOMaTw-1ecKoe ynpaBJremie 5041 yowem1eM

napa.nne.TTbHO c 6.TTOKOM, s KOTopoM npHe,vrmm q,opwmpyeT OLWHKY Nx l KaHa.na, ncno.nh3yr,

npttHwrue BeKTOpbI, 11 BhI'-fHCJrneT BeKTOp CMeme1rn:;r (f}H3LI nepe;.1,aqn B HOl1'JTane 5042. 

Onepai�Hl1 IW_[f:)Tana 5042 OT06JXDKeHb1 B BHJle 6J10Ka, HOKa3clHHOro KaK pacurnpeHHbII1 

Bap!i<tHT 110,ilJTana 5202 ('raK KaK Bee 6JIOKM Te :lKe caMble). TiepBOHcl'IHJibHO BeKTOp 

CMemeHH$£ cpa3bl rrepe;:.i,a•rn l13MeHHeTC5I ;:i:o H1 (no.rr:nan 550 ] ) C TTO.HOCOH pacr.jm.HbTpOBKll 

(nO)l:3Tan 5502), BCTaBJieHHOH )l:H5I KOppCKL\HH 3ana3,1JbIBaHH5I c�1ememrn (pa3bI. JJ,n5I 

mMer-rerrn,r B neconux BeKTopax nepen:a'-rn norroca pac(liHJThTpomrn 6onhrne. 'IeM o6mnrr 

1xn6poc 'mJ1ep)I{KH MHHyc pa36poc 3a;_wp)KKH qmJibTpa nepe;.i:acrn, 3a:reM nepBhJtt 

Kamm (Chl) H3Mep,reTC5l (6m1K 5503). IIocne H3MepeHHlI Kamrna neKTop cMemeHHlI tj)a3u

nepe;.1a4H H3Me1-rneTC5l lW H2 (no;.1::rran 5504), C rIOJIOCOI1 pacc):mJff,TpOBKH (HO_[{JT,m 5505). 

3aTeM BTOpofl TGUI,Uf (Ch2) H3MepHeTC5l (6J10K 5506). 'JTO npOJJ,OJDl.<aeTCH, noKa He H3MepeH 

nocsie J .i:m1t:1 KaHa.n, ChN. Tioc.ne Ton), KaK Bee BeKTOpbI CJ\!teU-(eRH51 q);nu nepe;.�a1rn 

nepe,naHhI, n KaHaJibf ou,eHe1-n,1. ne1cropu cMeru:eHH}f 4m3bf nepe,n:a'-fH BhI4HCJilil-OTC5l 11 

H3\-1CH5IlOTC5I (rrpH rro;::i:roTOBKe )]:JUI 01.l;CHKH KaHaJia npHej\m). B 0):1:HOM BapIIaHTe 

ocymecru.neHH5l BeCOBOti. BeKTOp nepe,T1,amme11 aHTeHHbl, KOTOphIH C03,!1,aeT caME.Iii. 
5(} mueHC1IBI·[bII1 rrpmrnTbIII cnnrnJI B rrpHeMHHKe, IlOBTOp5IeTC5I 60.Tiee, T.IeM O):(HH pa3 B Te'IeI-rne 

'.:lTOT'O Trana wrn Toro, 1-ITOObl p,npemHTb npHeMHHKY CKOppeKTHpcrnaTh pa3JU14HhJe 

norpemHOCTH (lmJbI, rrpHcymne amu10ronhIM cxeMaM rrepe.n:aT'-mKa H npneMHHKa. 

Tiocrie Toro, KaK BeKTop c_Meuwnmr lpa3bI nepe.ri:a1m BbFrn:cs1eH, npneMHHK OTChIJiat�T ero 
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o6paTHO B nepe;.1:;,1P-1HK Ha ::rrane 505. B o.rrnoM Bap11aHTe ocy1uecTB.nemu1 npneMHHK 

[(0IT0JIHHTeJihH0 0TCbmaeT o6panIO HH.IJ:eKC neconoro BeKT0pa nepe,z:i:aT9:HI{a, KOTOphIH 

C03,IJ;aeT caMbiti MOWHbili npHHSlTbIH CHnra.TI, KOTOpbilI Heo6XO)]JIMO HC110Jlh30BaTb BO BpeM51 

cne;.i:y1:ouv1x HTepa�nn. :::ho M0MeT 6bITb ocyiuecTB.neH0, HCH0JTb3YJ.I o6paTHhTH KaHaJl. 

,ITanee, )Tall 506 0U:CHKH KaHa,,a rrpHeMa ocy:w:ecTBmieTC5I, HCIT0J""Ib3Y5I q:n-mcMpOBaHHbIH 

BeKrop cMeuwttn,i: cl1r:nhr nepe.n;a,rn. 3nm m�emm KaHaJTa npHeMa (3Tan 506), a TaKw.e 

lG:Dli)J;bfH H3 ,ll,pyn1x JTanoB 0U:CHKH 1:c;11-1mra npHeMa, C0JJ;ep)l(HT H0,ll,'.:!Tan aBT0MaTHqec1wro 

ynpaB.neHH51 yc1U1eHHeM (no;�3Tan 506 1 ) H oueHKY Kamura lxN H Tran BbFIHCJlemrn BeKT0pa 

10 cMe:w:e1-urn (j)a3hI rrpHeMa (rro,n;:narr 5062). EnoK 506 1 AGC oTo6pa*en KaK TpH 6nmrn 531 

AGC, H0Mepa 103, KOT0pbie 5IBJifilOTC5I TCJ\,lH )KC caMMMH. O;um M3 I -rnx noKa3aH 6onee 

no;.i:po6Ho H >1.BJ15l:eTCJ.I npnMepm,IM 11'3 ;.i:pyrnx. Cm1qaJia BeKTop cMememur rtia3hT npv.eMa 

H3'>1eJrneTc;;r ;-1,0 Hl (no.roTan 531 1 ) n AGC ocy1uecTr.w;;reTC5I no 'JT0MY neKTopy cMeu�enmr 

}.5 

t1Ja.%1 (OJIOK 53 l 2), 3,:rre?vi BeKT0p CMelUeHHlI ipa3LI npHeMa H3MelrneTC5l .[J,0 H2 (no;.1,Trnn 

531 3) H AGC ocymecrnJrneTrn no '."'!T0MY HeKTopy cMeu_1emrn d,xnu (6noK 531 4), :)To 

np0IJ,0.H)KaeTCJ.I ,wrn Bcex N BeKT0p0B CMellieHH5:l qm3bJ npHe!via. 

IIoc.rre rroJ.J,JTana 506 1 ACC, m�emm Ka1-raJra H Hhf1..fHCJTen1-1e BeKTopa cMemeHHH c1m:1hr 

npHel\rn np0HCX0JJ,HT Ha n0,Ll,'.Yrane 5062, Onepar.J,HH rI0J.J,Trana 5062 OT06pa)KCHhI B BHl""(e 
20 6.rroKa H lIBJUHOTClI TeJ\.rn )Ke caMhTMH .rr,rrn Hcex no.rr,o6HhfX 6JlOKOB Ha qmr.5.

2.5 

30 

40 

45 

50 

Ilepn01m4a.iu,Ho neKrop cMememrn lj)a:.n,1 npHe,\,rn H3Me1-rneTC5I JJ;0 Hl (no,LJ,'.Han 560 1 ) c

noJrocott pacqm.rrbTpomrn (TIO.IJ:'JTan 5602), BCTamrem-mtt .z:i:n;;r Koppe:Ku;nn 3ana3;n,mar-nrn

cMem:emrn qm3hL ,1:Vrn H3MeHern-rn B necom,rx ue1cropax npneMa nonoca pac(jnuu;Tpm.iKH

60.TII:.rne, •-reM o6wttii pa36poc 3a,n;ep)KKH Mm-rye pa36poc 3a,z:i:ep)KKM (1)HJibTpa npHe:Ma, 3aTeM

nepBhTH Kamm (Ch1) H3MepxeTc:.J (no;_13Tan 5603). nocJie H3MepeHHx KaHaJrn BeKTop

cMeni:emrn (1)a3hT npuervrn H3Memrncsr ;1,0 H2 (nmrnan 5604), c nonocoi1 pac(j)HJTbTlJOBKH

(TI0,lDTarr 5605), 3aTe?vI nrnpoii KaHaJI (Ch2) M3Mep5IeTC5I: (6noK 5606). 3TO npo,n:O.lI)KaeTC5I,

noKa He mMepeH rroc.ne,n;HMii KaHan, ChN, Ilocne Toro, KaK nee BeKTopu cMe:W:eHH5I cpa3bI

npHeMa nepe;.1,aHhT, H Kamun,1 0lJ,eHeHhT, BewrophI CMe1HeHH5l tiJa.3bl rrpnevra HhPHlCJUHOTClI H

H3MCHl'H0TCSI. B 0.IJ:H0M napHaHTe ocymecTBJieT-IH>f C qen,rpbMlf HTepau:Hmvrn cy:w:ecTByeT

'leThipHa}_�lJ,aTh 3T,UIOB,

ABTOManI'-I�CKHh K0HTponn YQIIll_�J:U:ta: 

Cttrmur, oTchmaeMbiti. so Bpe:M5£ HHTepBa.rroB HacTpotrKH AG-C, Hcno.TTI:.3YeT TY :iKe

Mo,I.1_ysrn1�mo, Ho He HeceT nrnmKott nml1opMallHH. 

Ycanerrne AGC ;J;0JI)KI-ro 0hITh rrocT05IHHhIM B Teqem,e Ka,K,n;oro JTana o�emrn Kamwa. 

Bo BpeM>1. Kaw..n:oro Trana 1m60 Becom,re BeKT0phr nepe1�,icm, .nn6o Beconhre Bewrophr 

npHeMa H3MeH5IfOTClf (pa3nepma '-Iepe3 N cTo.n6n:on), '-ITO npHB0.IJ:HT K RSSI--¢rry1nyau:mL B 

JT0JYl c1ryT-Iae AGC JanycKaeTc,i: ; .i:m1 Bcex N B0:>.M0)KHhrx BecoBbIX Be1cropo11, ypoBeHb AGC 

J.IBJ15IeTC51' (tnrn:cHpomUH-H;lM C 'viHH.!1MaJThH0 ;_J:()CTlf)KHMhf\1 31-IaI.J:eirneM H 3,lTeM 

ocy:w:ecTBJI,lfIQTC5I N on:eH0K KaI-IaJia, 

Q)nr.6 mrmocTpttpyeT qac-rnoe tl1opvrnpommne Jly'-l.a, K0Topoe npon3omJ10 H pe3ym.,TaTe 

npou:ecca noHcKa ny'-rn Ha cpHr.5. 

(f)v,r,7 HJ1JHOCTpHpy(�T 0IJ,HH BapHaHT ocyu_ieCTBJieHHJ.I TT0HCKa Jly'-la H J _\Ha.rpaMMY 

cne>Kenmr n HCTO'-l.mme/nepe,ri:aT9:MKe. CcMnaJ.IcL Ha timr.7, cxel\rn 701 rroncKa nyqa BPSK 

HaX0.IJ:HTC,lf Ha '-IaCT0Te F/2, cpmn,Tpync,i:, HCIT0Jib3Y5I yroJibHbIH tj)opt.rnpymmnt'i: 

lJWfJ1bTp 702 C .n:onomnneJTbHOH BbT6opKOH, H.TTH C03,IIaeT cxeMy TI0HCKa nyqa Ha qacT0Te f,. 

3Ta cxel'vm 3aTeM oTcbrnaeTC,lf B npeo6pa3onmrne 703 OQPSK, K0Topoe npeo6pa3on1,maeT 

CHMB0J1hI BPSK-1 H 1 B conaBHhre CRv1B0Jlhl QPSK -1-j H, cooTBeTCTBeHH0, l+j H 

3a;:i,ep%HBaeT lH'lMH0HCHT Q }UHl0JT0BHl-ry BhI6opKH B 0TH0illCH.1111 K0MH0HeHTa L tlbfXO,Ll, 

npeo6pa3oBamrn 703 OQPSK rrpeo6paJOBbrnaeTC5I B amworoBI:.Itt, Hcno.Tib3Y5I: DAC 704, H 
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3aTeM rtnuu:rpyerc>I, ncnoJih3Y>l aHa.noroBhn1 q_)HJlhTP 705, npe.arnecTByKmJHH nepe;J,,F-le. 

Ilt2KIMen arrropHTMa oTcJre)KHBaI-rn>I rry·"rn 

B 0,[(H011 BapHaHTe ocymecTBJieHlrn: aJirOpHTM OTCJIC)KHBaI-:IH,I nycra COCTOHT H3 .z:rnyx 

11repaii:1111 nrepaTHBHoro npoqecca no11cKa nycra, Hanpmv1ep BTopoPr H rpeThe11111epa1�1111, 

onu.camn,rx BbillIC. (JJHr.9 5IBJI5ICTC5I OJIOK-CXCMOJ1 o.z:i:r-roro BapHaIHa ocyruecTBITCHH5I 

npou:ecca OTCJit�)KttBanm1 .ny,ra. Ccnuia.Hch Ha (lmr.9 B nepr-wt'l 11Tepawm (nmrn3aHHOH Ka.K 

6noK 901), cxeMa qKnbI nepegaY:H ycTaHOBJieHa paBHOH BeKTopy qKn1,1 nepeD.aY:11, 

COOTBeTCTByJOrn:ero TeKyrneNlY .nytry (T.e. CMememm qJ,Hbl nepe;JJP-lH yc-raHOBJlCHbl J_l)1J.I 

10 TeKyumx on:eHOK). Torxi:a KaK CXeMa (j)a3hI npHeMa pa:rnepHyTa C HO?v10Hf61{) N CTO.H6I�OB H 

)IJI5I TCKYllICI1 3a,Uepm:KH. C JTOM onepau,nn BbI'-IHCJrneTC5I BCKTOp CMernemrn KBaHTOBaHI-IOII 

(i)a3bI np11cMa Ha OCHOBe MRC. BbFH1CJUl.CMhlH BeKTOp KBaHTOBaHHOM q.ia3bl 3a:reM

ncnon1,3yeTc>I KaK qmKcHponmma5I cxeMa cpa31,r rrpHeJ\m ,un>I BToport HTepar.u-rn (rroKa3aHo

}.5 

KaK 6.noK 902), TOrJ-\a KaK cxeMa (1Ja3hr nepe;_i:a1m pa3BepHyrn c noNlOff\hT-o N cTos16T�oB H n

BhI'-fHCJurrorc5r BeKTopu cMernemrn_ 1manT0Bam-wr1 t1)a3bf nepexra'rn. B OJJ,HOM napMaITre

ocyru:ecTBITCHH,I cxeMa tj)a3LI nepe;::i:a lIH, KOTOpa5I C03;:J;aeT ca:MLIII HHTeHCHBHblil rrpm-rnTUH

CHrHaJl B np11e.\.l.HHKe, HOBTOp>ieTC5f OOJlee, 1-lt'.M OJ�HH fXt3 B TelfeHHe 3TOf'O 3Tana JJ,Jl5l_ TOH), 

9:TOfo,I pa3peI.IJHTh npHeMmIKy CKOppeKTHpOBaTh pa3JIH1-J'I-II:,Ie norpeIIIHOCTH cpa3hI, 

20 npucyume aHanorom,rM cxeMa.M m�pe;�aFTHKa H npHeJVlHHKa. B KalKJJ.oti mepal{HH q.1ynK11ntt 

nepe,D,a'-lH Kamwa ou,eHHBclJOTC,1! )J.JUJ. TOH )Kt'. npe.vleHHOH '.1a,D,ep1KKH, KOTOpaH 6hrna 

H3BJIC'ICHa Ha �nane BOCCTaHOBJiem-rn ClIHXpOHH3al.(HH npol.(ecca IlOHCKa nylrn. BeKTOpbI 

1rnaHTonam-wtt tl)a3hI nepexr,a1-J'11 BLI'-fHc.mnoTcH n '.':ITHX wrepm_u1:;rx n JaTeM nepe,IJ.aIOTC5f 

2.5 

30 

40 

4.5 

50 

o6panw (903) ,J,.:151 HCTTOJlb30mlH.1151 KaK CXCMbl ({JaJbl nepe,uaLIH, B O)J.HOM nap11a1-ne 

OCYHWCTB.rref-arn liHJ\eKC BCCOBOf'O BeKTOpa, KOTOpbTl1 co:vi:aeT caWblH HHTeHCHBHbTH 

rrpmrnn,rH cMniarr, ,uonommTeJILHO nepe;::i:aeTc>I o6paTHO ;:J;JI5I 11crron1,J0Bamrn n Te'-rerme 

CJieL,,Yl:OU(e(! KOHHH OTCJlC)KlJHamrn HY'l<L Csre;_i,yeT JaMeTHTh, '{TO 6J10Kli 901 H 902 OflHCaHbI 

6oJTee no;3,po6Ho TeM 1Ke o6pa:mM, '-!TO i1 Ha tfmr.5 In,mre. 

·ra )KC rrpol.(e.[(ypa AGC, mm OITHCaHO BbIWe, B rrpo�ecce IlOHCKa Jiylrn ocymecTBJ15ICTC5I

J_W Ka)KJJ,OH HTepaU,HH ,n,rrn Toro, lfT06bI rapaHnl.pOB<tTb, •no npHHHThfl1 CHrHaJT HH 

no,rram:rnnciI, HM 3aTyxan B Te'-Iem1e nocne,rrymmet, onepaQHH. Oun rroKa3aHhI na tj)nr.9, c 

np11.viepoM HacrpoPi.KH. AGC wrn onttoro Kamura, KOTOpbil".i HBJrneTc5r TeM Me caMHM, lfTO n 

n;pyrne, rroKa3aHHbie no;::i:po6I-ro. 

AJ'1bTepHanrnHMe BapmrnThr ocyrnecTB.nem-rn a.nropHTMa rron:cKa rrylrn. 

BTopol".l. aJThTepHHTHH1IbII1 BapHaHT ocyuJ,eCTB.HeHH5f np01i:ecca HOHCKa .11yqa HOKa3aH Ha 

({)Hr.10. CcbIJia5ICb Ha ({)Hr .10, CH a lJ:aJTa I13BeCTI-Ia.5I CHMBOJ1hHa.5I rrocrre;::i:omneJibHOCTb 

nepe,rrnerc5r no B03JWXY, KOTopaH ncnoJ1h3yeTcll' J\JlH mi:enKH Kamwa. )],;:wee cxeMa tba3bJ 

nepen;a'-IH yCTaHOBJICI -Ia ,ITO N CTOJI6Il,OB m H n MO.vieHT BpeMeHH. ll,rr>I Ka}KIJ:OH rro;::i:o6I-roJ':'I 

cxeMhJ q_ia3bI nepe;_i:aqv, cxeMa qJa'.3bl npne1v1a 3a:re,'-'i ycraHaBmrnaeTC>l paBHOt'l N cTo.n61�aM 

113 H B MOMeHT BpeMemr, qro npnno;i,nT K KOM6nm1[(1111 NxN pa3JIHY:HOH cxeMbI qHnu 

nepe,rralrn H nptte1vrn. 

BnocneJJ,CTBHH cooTBeTc:rBy10n�ue tlJYHK1�1111 KcrnaJTa SISO lVYNon:emrnamrc5r c noMomMo 

COJlOCT,rnneHH>l rrpmrnToro CHnram1 C 3a,rram-IOI1 CJ.:L\1BOJlbHOH nocne;::i:om.neJlhHOCThJO B 

OTITHMaJTI,HOH BpeMCHHOJi 3a;::i:ep)KKC (rrpo�eµ;ypa BOCCTaHOBJiemrn CHHXpOHH3al.(HH 

mm.rrorw-rHa rrepBoMy Bapnmny ocymecrnneI-rn>I npm1ecca rroncKa nyT.J'a 3a HCKITIO'-IeHHeM 

Toro, lfTO Bee KOM611Haw,rn cxeM aHTeHH nepe;:i:a1m u npueMa ucno.Hh"JYH)TC5r). 01i;eHKH Nx.JV 

HCTIOJTh3YlOTC>l ll)15f C03,[I<JHHH M,lTpmu,1 lV.¥/V, f. 1 JaTeM YJ\HW)KaeTC5I Ha H H 

TpaHCIIOHHpyeT H, KaK B CJ1e;::i:y10ru:eM ypam-rerrnH: 

G=Hfti' 
r,rJ.e G 5fllHHeTc5f 011.eHKOM Q)'.)'Hl<liHH nepe;_1;a'-fn KaHaJia MIMO (Mnonyqncnem-rhie BXO.TJ.bI c 
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j\1HOHWHCJleHHhlMH BbJXO.IT,aMH). 
Crre,n;yIOillWI ITTepa111ur 3aTeM ocyrn:ecTB.mreTC5I .ITJI5I K ·= l , ... ,lvf: 

z=cm?J(CJf llJ,: 1). vk =quant(Flt:i ,[Jz2, ... ,[Jzr\J) 

5 
w=conj(Gvk- 1), uk =quant( [[},v1,Dw2, ... ,DwNJ)
r,ri:e llo ,rmrneTC5I npOH3BOJILHOt'I nepBOHa'-IaJILHOH cxeMOH (!la3U npu:e;1,rn. 
BhrIIIeyKa3aHHa5I tj)a3a on;eHKH npe,zi:IIIecrnyeT npoue,n;ype AGC, aHanorH1.fHot1 

npou:e,rrype AGC, on11caHHOH Bhnue. '.:'·:ha npm�e:1:ypa AGC, KOTopa5I Vt3:tvrep5i:eT rrpnmnyro 
MOllUWCTh Clff'HaJTU .IIJUI ncex KOM6mmr.u1H nepe,rm'-IH H cxeMhf (!"13bI, H MO:iKeT rIOBTOp5ITbCl'I 

JO m'X.:KOJibKO pa3, IWK HeOOXO)lJIMO, rapaHTHpyeT, '-ITO rrpm-rnTUM ClJTHaJI HH no,n;anmreTC5I, HH 
3::rryxaeT BO BpeM5I Ol�eHKH. 

}.5 

YI 
c.'.,J 

2.5 

Hp1mmKemrn 
B o,r�HOM napHaHTe ocyn�ecTBJTCHH5I Bhm.wyno1rnttyThre cxeMhr qmpMHpomrnmr srytrn 

ncnoJIL3YJOTCl'I )J,JI5I CHCTeMhf, J(eI1CTBYIOIT(eH ll HeJTHI.J;eH'.mpyeMOM J(Hamnone OT 57 ,ri:o 64

ITl\. no cpaBHemuo C ,n;pyrHMH HH3K01IaCTOTHbIMH He.TIHUCH3HpyeMhIMH ):i:Hana30HaMH, 
HanpHMep 2,4 ffl� H 5 ffJ�, ;�nana30H B 60 ffu J .WHYCI<aeT HCHOJIL30BaHHe HaMHOT'O 
J\!IeHbillHX aHTeHH c mi:anonFIHbIMH KO'.:l(l)(l)Hn;m.:cI-J:TaMH yomemrn aI -ITeHHhL 11.zi:eam,Ho, 
'{T06bl 60 ffl� aHTCHHhI MOJ'.1111 6hr 6hrTb B 12 pa3 MeHblLle, tfCM aHTCHHhI B 5 ffl{ C TeJ\!l :iKe 
caMhIM ycrurnmrnM. ::ho 03HaLJ:aeT, LJ:TO HaMHOT'O 60Jibillee 1.fHC.TIO aHTeHH MOJKeT 
HCTTO.TTh30BaThCH 6e3 cyn1eCTBeHHOro yne..,'1H'Iemrn pa3MepHOCTCH 6ecnpoBO;':(HO(i CHCTe:tvLbI H, 
OTClO.[.(a, 3aTpaT. 

Kpo:-v1e Toro, H3MepeHH5I noKa3hIBaI-OT, lITO KaI-rnrr pacnpocTpaHeHH5I B 60 ITl\ na:Mnoro
6cmee KJiaCTepH30BaH, lJCM J _v,JaHa30Hhf B 2,4 H 5 ffr�. ::ho JKBHBaJreHTHO 3axBJleHHfO, 1-lTO 
.ri:.mr JToro IJ,nana301-m KaHaIThI pacnpocTpaI-IeHH5I MoryT rpymmponaTLC5I B onpell,erremmre 
KJiaC'rephI. tPur.11 HHJH{)CTpHpyeT nomrme KJiacTeptnyel\rnro Kamrna pacnpocrpaHeHH5I. 
Hpou;ecc qJOpiVmpoBaHlL\J Jly4a, OJlHCaHHhIH BhIIlle, 3aTeM 11.n:eaJihHO JKBHBaJTCHTeH 
tj)oKycHpOBKe Ha pacnpocTpaHeHHH B npe):i:enax KJiaCTepa C MaKCHMaJlhHhIM ycH.TICHHeM. 

30 Mo:iKeT 6hITb HOKa3aHO rvrn HOJ-�06HhIX K.rracTepn3yeMLlX KaHaSfOB, nponycKHa51
cnocofowcn, KananoB npH cxeMe tj)opl\rnponamrn nyqa, ormcam-IoH n ,n:aHHOM ,n:oKyMenTe, 
cracTo (fleHh 6.mnKa K MaKCJ.L\,HiJlhHOH nponycKHOl1 cnoco6ttocTH KaHa.na MIMO

():i:OCTIDKHMOH '-Iepe3 MYJibTHnJieKCHpOBaI-IHe, KaK ynOM5IHYTO B pa3,n;erre npe,ri:IIIeCTBymrn:ero 
ypoBH51 TeXHHKH). KpoMe Toro, ci;oKycHpOBKa Ha pacnpoC'rpaHt:.HHH B npe;.i,e,rnx KJlaCTepa 
03mp-1aeT, '- lTO pa:16poc 3a.rwp:anrn pacnpocrpaHeHtt>T paBeH p,n6pocy ·3a;\eptKKH K.nacrepa, 
KOTOpLIH MmKeT OLITb JHa'-IHTe.TILJIO mDKe, LJ:eM o6nmh: pa16poc 3a,n;ep1KKH KaHaJia. 

CJ1e;.,osare,nbHO, npe_wmrneMblli cnoco6 qiopM11pomuurn 11y4a O'IeH b no).�XOilHT ,£Urn 
6ecnpono,n;IihIX npHITO)KeHHM B .zmana3oHe 60 [Tu. 

40 Tor,£rn KaK MHOf'He lUMeHeHHi-T H MOJ.1m]mKaL1HH HaCT051U{(�f'O H'.:l06peTeHH51 6e3 COMHemrn 

45 

50 

c1anyr wreBHJ�HhIMH cner�mumcTy B w1nno11 06.rracTH TeXHHKH, noc.rre npocrTemrn 
BhiilleH3JIO)KeI-m:oro omrcam-rn, cne.ri:yeT TIOHHMaTh, "ITO KaKm1--m160 KOHKpeTHLit'I BapHaHT 
ocyn{eCTBJleHH5I, noKa3aHHbl(l H OHHCaHHbJ11 c HOMOU'(hlO HJUTlOCTpaL1HH, HH B KOCM CJlY'Iae 
He no.ri:pa3yMenanc,r 6hITL paCCMOTpeHHUM KaK orpaHI11.fI1BaIOIT(HM. Crre,Il,OBaTeJILHO, 
CCbiJIKH Ha no.n.po6HOCTH pa:mwrn1:,rx BaptiaHTOB ocyniecTBJleHHH He HOJJpa:�yMeBafOTC51 
orpaHHl.fHBaTL 061,e:vr tpopMyrru H3o6peTemrn, KOTopa5I caMa pacKpLmaeT TOIThKO 
rrpH3HaKH, 5IBJI5IIOlli1IeC5I cyrn:ecTBeHHJ:,IMH ):i:JI5I 1no6peTe1nrn. 

cJ)opMyrra mo6peTeHH5I 
l. Cnoco6 ynpa1u1eHHH nycH.n1 nept�J.\aKm.\HX H npueMHbIX aHTeHH, co1.1epAG:tLqH(i ::rran, Ha

KOTOpOM: 
ocyIIIeCTB.TI5II-OT a.ri:anTHBHOe ynpanneHH5I JIYlIOM, HCIIO.Tib3Y5I MHO)KCCTBO nepe.ri:momHx H 
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npHeJ'\1HbfX ,rnTeHH, BKJlJOlfcUl 11TepaT11BHOe ocyrn:ecTBJleH11e napbl Hac,poe11HblX 

noc.rre,n;oBaTeIThHOCTeH, rrpn )TOM HTepanmHoe ocymecTBJieI-rne rrapbI I -IaCTpOe'-H-IbIX 

ITOCJie)l;OBaTeJibHOCTett BKJIIOlJ:aeT B ce6,i: ou,emzy BeCOBoro BeKTOpa mneHHOH perneTKH 

nepe,[JaTlfHKa H BeCOBoro BeK,opa aHTeHHO(l. perneTKH npneMHHKa H nptt )TOM 11TepaT11BHOe 

ocymecTBITeirne rrapbI I -IaCTpOe'-H-IbIX rrocrre;::i:oBaTeJibHOCTet'J BKJIIO'-faeT B cefoi: 

aJibTepHaTHBHOe H3M(�HeHHe CX(�M (ixn nepe;_i:a1:0m:i1x H npHl,;J\llHbJX aHTeHH ,nmr MHO)l{eCTBa 

0Tepau;1111. 

2. Cnoco6 non. l, B KOTopoM npne:tvrnMe anreHHbl coe.n:i,mRfOTC>I c o;mttM 11.n11 6om�e

10 KaH<UlOB Ol�H(tJpom,rnamrn, 11 npH TIO\;! o;_i;HH HJlH 6onee Kami.HOB OLl,HfJ)pOBbrBaHH5f \1eHhme 

}.5 

ITO •-m:c.rry, 'Ie:M 1-.rn:cno npHeMHbIX aHTCHH. 

3. Cnoco6 non. l, B KOTOpOM nepe;�aKm_1He aHTeHHhl coe;�HH5lKHC5f C o;_"(Hl1.M HJlH 6011ee

KaHaJIOB (lKlpMHponmnrn CHTI-IaITOB nepe.z:i:a1.rn n npH )TOM O.[(HH HIT.IT 6orree KaIIaJIOB 

clJopMHpom:rnH5l cnrHclJIOB nepe;�a•m JVleHhrn�� no lJHCJlY, 1,1.eM •ni.c.no nepe1�aill1qux aHTeHH. 

4. Cnoco6 no n. l, B KOTopoM )Tan a.nanTHBHoro ynpaBnemrn JTycroM co.r�ep)lrnT �nanu,

Ha KOTOpbIX: 

ocymecTB.rrnillT a;�mnnBHoe qmpM11pomrnne J1y11a, KOTopoe BKJlK)lfaeT .B ce6:.r npm�ecc 

ITOHCKa JIY'-Ia ,n;mI H[JeHTIH[H1KaII.IT.IT I-rnrrpaBJl:eIJH5f nyi:.ra; .IT 

20 ocym:ecTBJ15l10T npou:ecc OTCm�)KHBaHVt5l .HYlfa ;urn OTC.lR�)KVtBaHm1.ny1ra BO Bpe!\rn (tKBhI 

2.5 

30 

40 

4.5 

50 

nepe,D,a'-lH ,J.aHHblX. 

5. Cnoco6 no n.4, B KOTopoM rro11cK nycrn H 0TcJienC11namre nycrn ocymecTBJimoTc5l n1160 c

HOMOU�hlO 3anpoca OT nepe;�aT'-HiKa HJTH npHeMlIHKa HJTH npH JTOCTOHHHO nmurnpyeMbIX 

mnepmumx. 

(i Cnocoo no n.4, B KOTOpOM OTCHe)KHf.HlHVle Jry'-la co;i;ep:»nrr '.:nan, Ha KOTOpOM 

ocym:ecTBJI5UOT e;::i;mJCTBennym .ITTepau:mo napu nacTpoe'IHhIX nocnemrnaTem,HocTefL 

7. Cnoco6 no n.1, B KOTopoM napa 1-rncrpoe tJHblX noc.ne;wm-rreJihHocreti. nponcxo;mT no

TOMY ,Ke K,maJTY c M1 -roroKaHaJr6H6TMH nxo.r�aMvr n ]\,fffor01rnHa.rrh1-n,1MH BbTXOJ_"(aMH (!\HMO). 

8. Cnoco6 no n.l, B KOTopoM ouemm BecoBoro neKTopa aHTem:-wt'r pernenm

nepe,rrnTtrnKa n BeCOBoro BeKTOpa aHTeRHOl1 perneTKH npHeMHHKa BhmonmnoTC5f B 

npHeMHHKe. 

9. Cnoco6 no n.8, co1�ep)Kanmri TaK)Ke ::rran, Ha KOTopoM nepe.rmKn o6paTHO

OIJemmaeMhIH BeCOBOTT BeKTOp aI-ITeHHOf!. perneTKH rrepe,ZJ:aT'IHKa .IJJI5I nepe,z:i:aT'IHKa. 

l 0. Cnoco6 no n.1, B KOTOpOM Beca B BeCOBhlX BCKTOpax aHTeHHOH pemeTKH

orpmiff9.eHI,I TOJThKO CMen�eHH5l!\1H (j)a3hf H aKTHBH3al�He(l. l1 ;i;eaKTHBH3al�HeH aHTeHH. 

lL Cnoco6 no n.l, B KOTopoM BecoBoM neKTop rrpHeMa ycTaHoBrreu, Torga IGU( 

Ol�eHHBciJOT BCCOBOJi. BeKTOp aHTeHHOH pemeTKH nepe.naFLHlGl H BeCOBOH BeKTOp 

nepe,n;aPrnKa ycTaHOBJieH, TOr.n:a I{aI{ ou:eI-I.ITBaIOT BeCOBOH Beinop mneHHOII perneTKH 

npHeMHHKa. 

12. Cnoco6 no n.l, B KOTopoM a,n;;,_unHBHoe ynpaBJre1rne .rry'foM, 11cnon1,3y1-0mee

MHO)KeCTBO rrepe.n;aillIJJ:HX .IT rrp.ITeMHbLX aHTeHH, co,rrepnC11T HTepaTHBHO ocyrnecTBJI5IeMLie 

JTaITbJ, Ha KOTOpbIX: 

(a) ycTaHammmmn BeCOBOI1 BeKTOp nrmeMa ;:x.rrn npHeMHbIX a1 -rreHH Ha OCHOBe

nepBoua11arr1,uoro Beca 11n11 BeKTopa cMememrn. rj)a31,1: 

(b) nocne,n;onaTem,Ho H3Mep5I10T KO'.'l(lJ(l'JHU:HeHTbI ycnneH.IT5f Kamwa, COOTBeTCTBYIOIJJ:He

Ka'JKJIOH cpa3e JJ;.;'1SI C03/J,crnmi: nepBoro Ha6opa K03(1)(1)Hl�HeHTOB ynmemrn Kamu:ra; 

(c) m.,rcrnc.rr:.r10T .BTOpOH BeCOBOil BeKTOp Ha OCHOBe nepnoro 1-m6opa KOJQXJ)HI�HeHTOB

yc1meH115I KaHana; 

(d) yc--ramrnmrnamT cMenwm-rn (lia3hl nepe;_i:acm: JDI5f nepe;_�a10uvrx aHTeHH Ha ocHoBe

BTOporo BeCOB(ffO .BeKTOpa; 
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(e) nocne.noBaTem:,Ho H3Mep>110T KO'.cJ(jxp111�HeHTbI ycnnemrn Kamura B np11eMHHKe,

COOTBeTCTBYIOil(He Ka)K,UOH qm3e J(JUI C03_n:amrn: BTOporo na6opa KOJtjx(mllJ1eHTOB yc1meI-IHlI: 

KaHana;11 

(f) BhF!HCJUHOT TpeTHl1 BeCOBOH BeKTOp mt OCHOBe BTOporo Ha6opa HTvtepHeiviblX

KO'.:H\}(fJH[(HeHTOB YCHJICI-JH.,I KaHaJia. 

13. Cnoco6 no n.12, cori:ep:i1:G:H.1JH11 TaK}Ke 3Tanhr, Ha KOTOpbrx:

o[(emrnamT nepBbJtt Kernan 113 nepBoro Ha6opa KOJti:lltm1J11enTon yc1u1e1-rni:r Kamrna, np11

3TOM Bbl lfHCJieHHe BTOporo BeKTOpa CJ\!leU-(eHH5i (pa3bJ OCHOB,lHO Ha oueHK(� nepBoro Kamwa; 

10 H 

}.5 

O[(emrnamT BTopot:J: Kanan HJ BToporo na6opa Koxpcpnn:11eHTOB ycnaemrn KaHarra, npH 

3TOM BbFfHCJieHHe TpeThero BeKTOpa CM\�J.UeHH>l q;a31,1 OCHOBaHO Ha ou:eHKe BTOporo KaHa.na. 

14. Crroco6 no n.13, B KOTopoM on:emza nepnoro KaHana co.n:ep)KHT 3Tan, na KOTopoM

m�emrnaKJT '.:lJie:vteHThl BeKropa Katta.na nooqepe.n:1:-10, npn 3TOM •me.no nocne_;i;oBaTeJihHblX 

m-nepnaswn m�eHKH yGrm-10nneno .no orrpe.ne1re1-moro 1-rncna.

15. Crroco6 rro rr.13, B KOTopoM ou:eHKa nepnoro KaHana co.n:ep)Irn_T HCTIOJI.b30Bamrn

ymrrapHOH MaTplAl�bJ KaK nepe;,1amuwl1 MaTpm�bl H3 yc.nOBJAH", lfTOObf BeCOBOH BeKTOp 

rrepe,n:momet:I aJnem-n,I 6brn ycTaHomreH _n:o cToJI6Qa ymnapno.tt MaTpHI--lbL 

20 l 6. Cnoco6 no n.13, B KOTopoM oqeHKa nepnoro Kamwa co;,wp'lKHT HcnoJ1.b30Bam1e
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MaTpML\hi -n-ma A,LJ.;.1Mapa KaK nepe;J,.:UOJ.l\eH MarptiUbI 11'..l ycnom-rn, •rro6u Beconoti BeKrop 

nepe.n:momet1 aHTCHHbI 6brn ycraHOBJICH n:o cToJI6Qa J\,iaTpHUJ,r TH.na An:aMapa. 

l7. Cnoco6 no n.14, ll KOTOpoM: lfHCJ10 nocne;wmneJTbHUX oqeHOK ll MHO%eCTBO 

pa:EU-i'll-:!blX BeCOllbIX BeKTOpon rrepe,Ll,a10Il(CH aHTeHHbl 5IBmieTC5I JKBHBarreHTHhlM. 

l 8. Cnoco6 no n.14, B KOTopo1vr •-me.no pasHo 36.

l9. Cnoco6 no n.14, n KOTopoM •mcno rrocne;::i,onareJibHUX ou:eHoK 60.rr1,me, '-IeM .:.rncno

pa:UHi'IHblX BCCOBhl)( BeKTOpOB nepe;.,aIOLqd"i. aHT(�HHbI, H BeCOBOH BeKTOp nepe;.i:a10111er:'t 
mnem-n,l, KOTOTH,rt'r C:03,IJaeT Ca'>1h[H m -rreHCHB1-[bll1 CHf'l'IaJI B npvreMHHKe, HOBTop:.reTC5l 

60.Tibille, •-reM 0)],HH pa3.

20. Cnoco6 no n.14, ll KOTOpoM: lfHCJ10 nocne;wmneJTbHbJX oqeHOK paBHO 36, H BeCOBOl1 

BCKTOp nepen:amrndi: aHTeHHbI, KOTOpbIH C03)],aeT HaH6onee :mueHCHBHbIH CHrI-IaJI B 

npHeMHHKe, noBTOpH(�TC5i JO pa3. 

21. Cnoco6 no n.12, KOToputt Tam-Ke co.n:ep1KHT rrepen:aqy H3BeCTHotl HacTpoeIJHOH

ITOC.HC,1IOBaTeJ1hHOCTH B npne:MHHK. 

22. Crroco6 no n.12, KOTOpf,lfl TalOKe co;.1,ep)KHT JTan, 1m KOTOpOM HCUOJ1L3YIOT TpeTHfl

BeKTOp CMell.(CHH,I cpa3bI BMeCTO nepBOI'O BCKTOpa CMernemrn: tj)a3bI, BO Bpe]\,rn ycTaHOBKH 

cMemeHHH rl1a31,1 npHeMa ;i:Jrn npneMHhIX aHTeHH .Hirn c.ne;wJOui:e11 HTepai,HH H 3aTeM 

noBTopenue onepau:nri c (a) no (f). 

23. Cnoco6 no n.12, B KOTOpOM nepBhfr1, BTOpot'! H TpeTHH BCKTOpa CMememrn rtia3bl

>IBJllI:JOTCJ.T BeCOBhIMH ne1:cropaMH aHTCHHOH perneTKH. 

24. Crroco6 no n.12, co,z:i;ep:;.Kall.(HH TaK:;.Ke �Han, Ha KOTOpOM OTCbIJ1aIOT BTOpoti BCKTOp

CMem:eHH51. q1a3hJ OT npneMHHKa K nepe;.1,aT•mKy, llCITO.Hb3YH o6paTHbJH mrnaJT. 

25. Cnoco6 no n.24, ll KOTOpOM m.maJT HMeeT HH3KYJO CKopocn, nepe,LJ.a'lH, LJ:eM lGU1aJI,

npOHCXOll}IillHJi B pC3YJibTaTe q_iopMHpOBamrn: ny•m. 
26. Crroco6 no n.12, co,z:i;ep}Kall.(Htt TaK}Ke :nan, Ha KOTOpOM OTCbI.HaIQT IIH):J:eKC BeKTOpa

rj)a3bl nepe;1,aT1rnKa, KOTOpbil! C03,n;aeT caMhI11 HHTeHCHBHbJlf npHH5ITbJt'i C!ffHa.n B npneMHlfKe 

BO upeM>T nocne;.1,0mneJTbHOtt ou:eHKH nepBoro Kamwa. 

27. Crroco6 no n.12, B KOTopoM HTepan,mwe ocyrneCTBJieHne Ha6opa onepau:uti

npo11cxo; .1nT, ecmr nepe,naFrnK H npneMmm ttaxo;.i:>rrC>l B pe)K1IMe O)KHJ_1aHTT5I H.mr ecnn nyq, 

cttwrnmpommm,JH Me)K,[JY nepe.naT4HlWM H npHel\U-JllKOM CTaHOBHTCH 3aKpbJThlM. 

Crp 25 
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28. Cnoco6 no n.12, B KOTopmv1 ttTepaTHBHoe ocymecTB.neHtte m16opa onepmi:tti:t

ocymecTBIT}feTC5I 03 ycrromrn:, •no na6op onepmJJn':'r ocymecTmrneTC}f '-IeTI,rpe p,na. 

29. Crroco6 no n.12, co,z:i:ep)Kamm1 TaK)Ke 3Tan, Ha KOTopoM ocymecTBJimoT

BOCCTclHOBJTeHHe CHHXpOHlnaqHH, npe1�wecTBYJOHrnt'1 wrepaTHBHOMY ocyrnecTBJleHHJO 

na6opa onepa111rt1. 

30. Cnoco6 no n.12, cori:ep:i1:GiJ.qH11 Ta.K}Ke 3Tan, Ha KOTOpOM ocyu.1eCTB!nHOT 01i:eHKY

3a.uep)lnrn ll,O u-reparn:m10ro ocy:u:i:ecTBJiem-rn: na6opa onepa[(HH ,D.Jrn onpep;es1eHHJ.I BpeMeHH 

nocryrn,eHHH .nycra C :VJaKCHMaJJbHblM YCH!leHHeM. 

10 31. Crroco6 no n.30, B KOTOpOM oueHKa 3aJWP}KKH co;.-i;ep}KHT Trarn,1, Ha KOTOpBx:

}.5 

nepel-"(aI-OT H3BeCTHYI-O CHMBOJH,HYIO TIOCJiel-"(OBaTeJH,HOCTh I IO B03IJ;yxy, HCHOITb3Y5I:

nepe;rnmnme aHTeHHb1; tt 

conocTaBITill-OT II3BCCTHYI-o CHMBOJILHYIO TTOCJie,n:oBaTe.T[LHOCTh B npHCMHHKe qepe3 

conocTaBJleHHblH tjm.nhTp. 

32. Cnoco6 no n.l, B KOTopoM aJThTepHaTllHHoe H3l\H;He1-me cxeM cpa3 nepen,ai=orn,nx 11

rrpHeMHLIX aI-J.TeHH HanpaBJleHO Ha onTHMaJibI -IOe 31-:la'le}Ul.e, COOTBeTCTBymmee 

HanpaBJremuo ;ryqa 11cnonh3yeMoMy .mur t1JopMupomrnH5l nycra. 

33. YcTpOMCTBO ,rrmr yrrpaB.T[CHH}f HY"I0:\1 rrepe,n:momnx II npHCMHLIX aI-ITCHH, coz:i:epnrnmee:

20 npueMonepe,r1aFrnK, KOTOpbili HMC(�T m�pBhH1 MOJlYJib J.1HJlpOBOH o6pa60TKH OCHOBHOH
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noJrncu '-IaCTOT, coe,;:\m1e1-muti c nep1:1oi1 qia:rnptmai-moti aHTern-1011 perueTKoti; 11 

npm:MHHK, KOTOpbiil HMCeT BTOpOll MOJJ:YHb I.lJHppOBOM o6pa60TKI1 OCHOBHOM ITOJIOCbI 

cracTOT, coe).�HHemr1,1j:i co BTOpOfi qm3HpcrnaHHOH m-neHlIOt'l pemeTKOH, npH 3TOM nepm,lt'l 11 

BTOpOH MOl-"J:YHH 1-iH(ppoBO}l o6pa6oTKH OCHOBH011 II0"10Cbl '-laCTOT B3aHMOJieMCTBYlOT ):\JUI 

ocymecTB.rreHH>l a.21,ariTHBHOT'O ynpaB.neHH>l .nycr0:v1, i1CllOJTb3YJ.T MHO)KCCTBO nepe,IIaJOlUHX i1 

npHCMHhrX mnern-I, C TTO:VIOII(LIO HTepaTHBHOfO ocymecTBrremrn rrapLI nacTpOe"IHLIX 

noc.ne;wm-rreJibHOCTePl, np11 3TO;V! napa HaCTpOC'lHb!X nocrre; .1,0BaTe.nhHOCTe11 BKJll{}11aCT B 

cefor oqe1-my Beconoro 11e1cropa aHTem-rot:1 pemeTKH rrepe_;J,aT'--fllKa a neccnmro BeKTopa 

mneHHOM perneTKM npMeMmma, H npH 3TOM MTepaTMBHOC ocymecTBJieI-rne rrapLI 

Hac-rpoe1rn1,1x rJOCJTe,IIOBaTCJlLHOCTCH BK.Ht04aeT B ce6J.I aJTbTepHaTHBHOe H3MeHeHHe cxeM 

cpa3 rrepe)]:aIOII(HX II npIIC:\1HLIX aruem-I JI}rn :VII-IO)KCCTBa HTepaw1I1. 

34. YcrpoPlCTBO no n.33, B KOTOpOM nptleMHbJe aHTeHHbl COCJ_WH5fKHC5l c OJIHHM HJrn

6orree KaHaJIOB omnppOBLIBamrn II npII )TOM '-IHCITO ImHaITOB owrcppOBLIBaHH5I MeHLille IIO 

cmcrry' lfeM 1rncno nprn:.MHbIX aHTCRH. 

35. Ycrpofl.CTBO no n.33, B KOTOpO?vi rrepe;J,aJOmHe aHTeHm,re coe;JJlHCHhI c OJ .J:HllM HJlH

6mree KaHaJIOB ¢op11rn:poBaHH5I C}ffHa.TJOB rrepe;:i:a0m: H rrpH 3TOM 1IHCJIO IGmaJIOB 

(lmpMttpoBaHH5f c11rHaJTOB nepe1�:icm MeHbme no 11nc.ny, <JeM crncsw nepe;\cmm1ttx aHTeRH. 

36. YCTpOIJCTBO IIO n.33, n KOTOpOM rrepBbIH H BTOpOM MO,D;YJIH u;mt}pOBOH o6pa60TKH

B3a.HMOJJ,eHCTBYKlT J .1Jrn ocyn�eCTB.nemrn a; .�anTHBHOT'O ynpaBJTeHHH JTYLlOM C noMOHlbK) 

ocy:u:i:ecTm1emrn a.IJ,,tnTHBHoro cj-JopMHpoBaHH5l nycra, KOTopoe BlUJIOqaeT B ce65l npo[(ecc 

ITOHCKa ny1rn ,UJI51 11,IJ:CHTH(l_ll-IB:au;mr mmpaBc'Iem-rn: Jiylm: H 

ocymecTB.HeHHe npouecca OTCJTelKHBamrn JIY'-Ia 1vrn OTCJTelKHBaHHH JTyqa BO BpeMJ.I ttJa3bl 

nepe,D,a1n1 ;::i;am-1ux. 

37. YcTpOHCTBO no n.36, B KOTOpOM rrpH OTCHC)Kl-IBaHMH ny1rn ocymecTBJI;HOT

e,n;m-ICTBem-ryro HTepan:mo napnr HaCTpOC'fflhIX nocne,n:oBaTeJibHOCTeI:t 

38. YCTpOHCTBO no n.33, B KOTOpOM Ol�eHKa BeCOBoro BeKTOpa aHTeHHOTT pemeTKVt

nepe,aaT'-rHKa H Beconoro BeKTOpa aHTem-JOii peilleTKH rrpHeMHllKa BLIHOHHHKYfCJ.I B 

rrpHeMHHKC. 

39. YcrpoPlcTBO no n.33, co;1ep%au.we TaK)Ke 06paTHb1Pl KaHan ; .urn nepe;�cl'-rn o6paTHO

Ol�emmaeMoro BCCOBOT'O BCKTOpa aHTel-IHOH pemenrn nepe;.�aT4llKa B nepe;.i:aT4HK. 

Crp 26 
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40. Ycrpotkrno no n .33, B KOTOpO:\'! BeCOBOt'i BeKTOp npneMa ycnrnaBJHiBcHOT npn

on:eHKe BeCOBoro BeKTOpa m-neHHO}I perneTirn nepe;::i:aT'-IHKa, H BeCOBOH BeKTOp 

nepeµ:aPH1Ka ycTamrnmrna10T, Kor;::i:a Ol_\efft-rna10T BeCOBOH BeKTOp aIHeHHOH perneTKI1 

npHeMHHKa. 

41. YCTpOI1CTBO no n.33, B KOTOpOM rrepm,rti 11 BTOpott MO,D;YJIH I.l;Ifq}pOBOH o6pa60TKH

OCHOBHOH HO.HOCbl 1IaCTOT B3aHM()l(et'!CTBYH)T /J.Jill ocymecTBJlemlll ammTHBHOJ'O 

ynpaBnenmr ny'-!OM, HCHOJTb3YJ.I Ha6op onepan:m':':t, ocylll,eCTBJT>IeMbIX HTepaTHBHO, KOTOpbu1 

BKJHO 11ae1 B cefo1 

10 (a) ycTaHOBJTeHHe CMen�eHHH cpa3H rrpHeMa ,I.Urn npHeMHhIX aH'reHH BTOpOH

}.5 

cpa311p0Bm-rnot'I aHTeHHoit pernenm Ha ocnoBe rrepBoro BecoBoro BeKTopa, nocpen:cTBOM 

BTOporo MOJJ.ymr m1tj)pOBOH o6pa60TKH OCHOBHOH TlOJTOCbl lfaCTOT; 

{b) nocne,n;oBaTeJ1bHOe H3Mepem-re K03tj)(J)HU:HeHTOB ycrmemrn KaI-rana, COOTBeTCTB,YIOlli;FiX 

Ka)l{JlOH tlJa3l\ n tlJOPMHpoBaHtte nepBoro Ha6opa KoJrJ)q.1m.1,neHTOB yctt.neHH5:l KaHana, 

nocpe,I.l,CTBOM HTOporo MO}J,yJUl wrcppoBOH o6pa6onrn OCHOBHOH JTO.HOCbf 4clCTOT; 

(c) BbPHICJ1eI-rne BTOporo BeCOBoro BeKTOpa Ha OCHOBe nepBoro Ha6opa K03tjJcpHU:HeHTOB

ycfmemrn. Kana.rm nocpeJWTBOM BToporo MOl�yJnt q11tlJPOBO(i o6pa6orKH ocHOBHOtt noJ1ocb1 

qacnn; 

20 (d) ycTaHoB.neHtte cMememm q.1a3u nepe;.1:;:ir1n .rvrn nepen:a10n111x aHTeHH nepBott 
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(pa:.mponam-10il a1HeHHOH peweTKH Ha OCHOBe BToporo Bel'.OBoro BeKTOpa, nocpe)],CTBOM 

nepnoro Moµ:ymr n:mppoBOM o6pa60TKH OCHOBH011 TIOJ10CbI 'faCTOT; 

(e) H3Mepe1rne KO'.Xliq:mu:neHTOB yc1uremrn KHllaJla, COOTBeTCTB,YIOH�HX Ka}K}.l,OH tf;a3e B

npHeMH11Ke, H r.popMHponaHHe BTOporo Ha6opa KOJ(})(lJHI._\HeHTOB ycw1e1-U:151 KaHaJrn 

nocpel�CTBOM BToporo Tvro.n:y.1rn W,-HppoBoti oopa6oTKH OCHOBHOH rfOJlOCb[ lfaCTOT; 11 

(f) BLI9:HCJTeirne TpeTbero BeCOBoro Bernopa Ha OCHOBe BTOporo Ha6opa H3Mep>IeMbIX 

K03(JJq.mu,HeHTOB yc1,rnemuJ. KaHa.na nocpe;.WTBOM BToporo Mo.n,y.1rn t�HlIJPOBoti o6pa6oTKH 

OCHOBl·lOH TlOJTOCbl l.faCTOT. 

42. YcTpOMCTBO no nAl, B KOTOpOM BTOpOil MO)],YJJ:b n:mppoBOil o6pa6oTirn OCHOBHOil 

HOJIOCbf '-faCTOT OI�eH11BaeT nepBbltl. KaHa.rr Wl nepBoro Ha6opa KOJ(1H1nnmeHTOB ycH.nemrn 

Kafia.Tia H BbFmcmi:cr BTOpon BeCClBOH BeKTOp Ha OCHOBC OU:CHKH nepnoro Kamuia, l1 

JIOHO.nmrreJlbHO np11 3TOM nepBbI(i J\!lO).J:YJib l{HlppoBOl! o6pa60TKH OCHOBHO(! 1WJ10Chr 

qacTOT OUCHHBaeT BTOpOH Kanan I13 BTOporo Ha6opa K03lj)q}l1l_\HeHTOB ycnnenmr KaHana I1 

BbFIHCJUleT TpeT11IT BeCOBOH BCKTOp Ha OCHOBe OlJ;eHKH BTOporo K�-rna.TTa. 

43. Ycrpm1CTBO no n,42, n KOTOpO?vi BTOpOH MO}.J,yJib L(HQ)pOBOH o6pa60TKH OCHOBHOH 

no.TIOCbI qacTOT on:eirnBaeT nepBhill KaI-Ia.TI C TIOMOllibIO Ol_\emm 3JieMeHTOB BeKTOpa KaI -ra.Tia 

nooqepe)\HO, npn ]TOM lfHCJlO nocneJ\OBaTeJihHbJX HHTepBaHOB ou:eHKH ycTaHOBJieHO n:o 

onpen:enem-mro '-rncna. 

44. YcrpottCTBO no n.42, .B KOTOpOM BTOpou MO)WJlb u:mt1pOBOl-l o6pa60TKH OCHOBHOU 

HOJIOCbf 'IaCTOT OIJ.eHHBaeT nepBblJ':i lGuran, 11CI10Hb3Y>I ym-rrnpnyro MaTpHIJ.Y KaK 

nepe,n;amrnym Mcnpun:y H3 yc.TIOBHJi, lfT06:r:,I BeCOBO}I BeKTOp nepemuoru:eh. aHTeHHbI 6hrn 

ycraHOBJTeH lW cnrn6u:oB ymrrapHOH MaTpIHU,l. 

45. YcrpottcTBO no n.42, B KOTopoM BTopoh MO.Il:YJTb umj:Jponot'r o6pa6onrn: oc1-roB1-1on

TIOJIOCbI T.IaCTOT o�eHHBaeT nepBI,IM KaHclJ'1, HCIIOJ1b3Y5I MaTpHU:Y nma A,n;aMapa KaK 

nepe,n;amrn:ym MaTpnn:y HJ ycnomu1, 9:T06M neconott BeKTop n:epe,n;molll,eH mnemn,r 6Hn 

ycnrnoB.TTeH .n:o cTo,'16uoB l\,iaTpm�bI nma A;:i:aMapa. 

46. YcrpOHCTBO no n.42, B KOTOpOM BeCOBOJ':'l BeKTOp nepemuou.1ett affrel·IHbI, KOTOphIH

C03,'I:aeT caMbIH m -ITeHCHBHhilt npmrnThil-I CHrI-IaJI B npHeMHHKC, TTOBTOp51eTC5I 6on:ee 1IeM 

o: .nrn pa3. 

47. YcrpOHCTBO no n.41, B KOTOpOM Ha6op onepaf.l,Htl. TaIOKe CO,J.l,ep>KHT J.rropot'r MO,HY.Hb
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u;1-nl)POBOH 06pa60TK11 ocHOBHOH no.nochr ll<ICTOT, ucnosn.,3ymu-1HH TpeTHt'i BecoBoH Bewropa 

BMeCTO nepnoro BeKTOpa, BO BpeM,r ycTmwmm CMe:w:er-mt-l (I"Ja3bI npHeMa )J;J1,f npHeMHbIX 

mneHH g.1nr c.rren:yro:w:et-l HTepal.\IH1 H 3aTeM noBTope1rne onepal.\HH c (a) no (f). 

48. YcrpottcTBO no n.41, KOTopoe THK)Ke co,rr,epMHT o6paTHhIH Kamw, npH JT0.\,1 BTopot'1

Mo,uym, u:mpponotl o6pa6onrn OCHOBHOM TIOJ10CbI '-IaCTOT OTCbEiaeT BTOpOH Beconott BeKTOp 

H3 nptteMHHKa B nept�J-\aTlmK, ucnoJih3Y5l' o6paTHhJli IG:lHa.n. 

49. YcrpottcTBO no n.48, B KOTopoM BTopoh Mo,ri:yJib umj:Jponot'r o6pa6onrn: ocHOBHOH 

HOJIOCbJ "-laCTOT OTCblJraeT HHJ.1;CKC BeKTOpa CMeH,WHH5l' q.Hl3hI nepe;.i:a'rn, KOTOpbill C03}.\<1eT 

10 caMbIH HHTeHCHBHhIH npHHH\1aeMhiii ClffHcFI B nptteMHHKe BO BpeI<,rn HOCJle;r,oBaTeJU.,HOH 

ou;emrn: nepBoro Kamurn 113 rrpHeMHIIKa n rrepe,a:aT'-IHK, Hcrronr,1y,r o6paTHUH Km-rnn. 

}.5 

50. YcrpOHCTBO no n.48, B KOTOpOlvJ o6paTHbJH Kamur HM(�eT HH3KYIO CKOpOCTb 

nepen;a'-rn, '-IeM C(flOpMHpOBamIUH JIY'IOM KaHarr, rrpOHCXO,[(JfWHH B pe3y_rn,TaTe 

clJopMnponaHH51 ny,ra. 

51. YcrpottcTBO no n.41, B KOTopoM na6op onepaqnt'r wrepaTHBHO ocymecn1JrneTcl'f, ecn:11 

nepe;i;aT<mK H npHe'.UUIK HaXO;:J;HTC5I B pe)f{H:VIe oxm,n:amrn HHH ecrrII nyq, cqJopMHpOBaHHUM 

MeJK;.i:y nepe;.1,aT•UiK0,\111 np11eMHHKOM CTclHORHTC>l. 3aKphlTbL\1. 

52. YcTpOMCTBO no n.41, B KOTOpOM Ha6op onepau:ntt ocywecTBJ1JfCTC5I D;,'15I l.JeTbipex

20 11Tepaw111, 
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53. YC-rpoJicTBO no n.41, B KOTOpOI<,1 nepBblM H BTOpOH MO,D,,YJHl JJ,McjJpOBOH o6pa6oTKH 

OCHOBHOH IlOJIOCbI liaCTOT B3aHMO,a:etiCTBYI-oT ;::i:mi: ocyrueCTBJiemrn: BOCCTaHOBnemrn: 

CHHXpOHH3af�HH, npe,mneCTBYJOH,WH HTepaTHBHOMY ocymecTB.HeHH5f na6opa onepm�HH. 

54. YCTpOttCTBO TIO n.41, ll KOTOpOM nepBbIH H JHOpOH 1\10)];,YHH JJ,H(IJpOBOH o6pa6oTKH

OCHOBHOH HO.HOCbl lHJCTOT 1na11Mo;i:etiCTBYKH ,H.Tfl'f ocymecTBT!eH11l'f OTWHKH 3a.n:epMKH ,no 

HTepaTHBIIOro ocyIIIeCTBJieHIIJf Ha6opa onepan:m't '-ITOObI onpe,a:eJ1HTb BpeM>I TIOCTYTIJiemrn 

.nycra C lVlaKCMMarJbHbIM yctiJielH1(�M. 

55. YcrpoiiCTBO no n.38, B KOTOpOM rrepBbfH n BTOflOH MOJJ:,YJTH l(H(tJPOBOH ofipafioTKH 

B3aHMO,net'ICTBYlOT )]:JI5I ocywecTBJieHH51 OIJ:CHKH 3a,a:ep)KKH C IlOJVfO:W:bIO: 

nepnoro MOJJ,yJrn rr.mtJpcmoti o6pa60TKH OCHOBHOti HOJlOCbl lfaCTOT, BbI3hrnaron�ero 

nepen;aqy nepBOM ¢a3Hpcrna1-rn:ott peilleTKOH H3BCCTHOt'I CHMBOJibHOH nocne,a:onaTeJihHOCTlI 

no B03;.i:yxy; H 

BTOporo :vm,a:yn,r u;mj:lpoBOH o6pa60TKH OCHOBHOH ITOJIOCbI qacTOT, BbI3bIBaI-Omero 

conocTaBJ1CHHe H3BeCTHOH CHMBO.HbHOfl rrocne;:wmLTe.rrhHOCTH B npHeMHHKe 11epe3 

con OCTaBJielIHhIH ttm.nhTp. 

56. YCTpOHCTBO no n.33, B KOTOpOM aJibTepHaTHBHOe 113:\-leifeHHe cxeM cj)a3 nepeµaIOWHX

H npHeMHblX aHTeHH mrnpaB.neHO Ha OHTHMaJihHOe 3Ha lJeHHe, COOTBeTCTBy101uee 

HanpaBnemuo JIY'-Ia Hcno.nr,1yeM0My ,rrJT,r cj:lopMIIponamrn ny'm. 

57. Cnoco6 HOHCKa .Hylfa nepe;.i:awurnx n npHeMHbIX awreHH, B KOTOpOM:

ocymecTBJI5HOT a,ri:anTHBHoe tpopMnponmrne JTy'Ia, KOTopoe mcmo"-laeT B ce65l npoQecc

IlOHCKa Jiylrn ,UJI5l. H;:J;eHTH(I.HlKal(HH mmpaB,'ICHH5l Jiylm, npH '.HOM ocy:w:ecTBJICHHe 

a,rrnrrrHBHoro Q)OpMHpcmamrn: JTy<ra co;.1,epJKHT HTepaTHBHoe ocymecTBJTeHne naphr 

Hacrpoel.fl-H,IX rIOCJTe,D,OBaTeJlbHOCTeH, KOTOpbie aJTbTCpHaTMBHO H3MeH5flOT cxeMbI QXl3 

nepe;i;aIOWHX H npHeMHJ:,IX aHTeHH ,nrr,r MHO)KeCTBa HTepal.\HH, Ii 

ocy:w:ecTBJ1JfIOT ::nan OTCJ1e)KIIBaHH5I nyqa BO BpeM>I COCT05IHH5I rrepe,n:aqn ,naHHbIX ,nn,r 

oTc.ne'linrnaHH5I .rrycw. 

58. Cnoco6 no n.57, B KOTOpOM Tran OTCJie)KHBaHl-m Jiyl.fa CO,IJ.ep)KHT '.'nan, Ha KOTOpOM

ocy:w:ecTBIT5l.IOT e,JJIHCTBeI -IHYIO rnepamno napbI I-IaCTpoeK, npH 3TOM napa HaCTpoeK 

BKJH{NaeT B cefor m�eHKY BtX:oBoro BeK1opa awreHn011 pemeTKH nepe;.i:aTcrnKa H neconoro 

BeKTOpa anTeHHOH pemeTKH npHeMHHKa. 
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59. Ilepe.rr,aFIHK /.Urn HCfl0Jih30B3HHH np11 ocy111eCTBHemrn CBJ.I'.Hi C np11eMHHKOlv[,

co ri:ep)Kann-111: 

npon:eccop; 11 

qm311poBaHHYJO pemeTKY (f)OpI1.ntpyK)ll1ef1 nycr aHTeHHbl, nptt '.HOM npou:eccop 

K0HTpomrpyeT BhITI0JIHCI-rne aHTCHI-IOl'I a)]'aTITHBI-IOro ynpaBJiem-rn: JIY'WM, HCTI0Jih3Y5I 

MH0)KCCTB0 nepeJl<iH)lU.HX aHTCHH, B3a111v1o,r�d::i.CTBYJ-OU1HX C npHeMHbL\Hi aHTCHHaJV!H 

npneMHHlG.l, HTepaTHBH0 ocyru:ecTBJlIDI na6op Hacrpoe1.fl-IblX onepa1v1tr, np11 JT0M 

yKa3aHH0e HTepaTHBH0e ocyrnecTBJTCHHe naphJ HaCTpoecrnbJX onepatiHH C0J_J:Cp)KHT 

10 am-,TepHanmnoe H3Menemi:e cxeM (j)a3 nepe;_�amu�11x H npneMHbJX anTeHH .:.Lrrn MH0%eCTBa 

HTepan:m1, npH JT0M 0.1:i:1-ra H3 nacTpoe<IHMX onepawrtt co.1:i:ep,KHT no6y}KI(e1-rn:e npOI�eccopoM 

(i)a311poBaHHOH pemeTK11 (jJopMttpy10u1e11 J,ycr aHTeHHbl nepe11crnaTh nepBy1:0 Hacrpoe1mym

noc.rre,n;oBaTCITbH0CTh, T0r)]'a KaK BeCOBOH BeKT0p aHTeHI-IO:tt perneTirn npHeMa npHeMHHKa

}.5 

ycraH0BJreH 11 Beccrnoti: Bl�KTop aHT��HHot'i p��rneTKH nepe;1,aT1n1Ka nepeK.mor,rn.eTcH Me%;_w 

BeC0BhfMH BeKT0pa)l,rn C rI0M0UH,TO 1-rn6opa Becom,rx BeKTOpcrn, 11 np11 TrnM I.l,pyraJ.I H3 

HacTpoe1rn:ux onepan:ttti' col.(ep)KHT no6y)lqi:e1-me rrpou:eccopoM q:ia 3Hp0Ba1-rnor1 perneTKII 

(lJOpl\mpyKHW::H ;ryq aHTeHHbl nepe,aaBaTh BTopy10 HacTpoe1rnym nocs1er�oBare,1bH0CTh, 

T0r,n:a IrnK BeCOBOH BeKT0p aHTeHHOM perneTKH neperi:aT<-rmrn YCTaI-IOmieH KaK '-IaCTh 

20 npor�ecca .zvrn BbPIHC.HeH11>l BeC0B0f'0 BeKT0pa aHTeHHOH pemeTKH npHeMa. 

2.5 

30 

40 

4.5 

50 

60. HpHeMHHK JJ;JUI. Hi..TJOSH,'.30BclHH5l. npli 0C)'il.\eCTBJJCHHH cmcm C nepe;J):IT'-IHK0i\1,

co.u:epJl<arnm':'1: 

npm�eccop; 11 

tpa:JHponam1y10 perneTKY q-1op""rnpy1omel1 rry'-1 aHTeHHhl, nptt JT0M npon:eccop 

K0HTpo.impyeT Rbmo.rrnemie aHTeHHOH an:anTi1BH0T'0 ynpaRJieHH5i .ny croM, HCrl0J1b3Y>l 

l\fH0)KeCTB0 npHeMHhIX aHTeHII maHMO)]'eHCTBYJOll(HX C rrepel.(aJOll(HMH aIITeHIJaMH 

nepeJ�aF111Ka, 1,n-epaTHBH0 ocy11(ecrnmrn Ha6op Hacrpoe11HbIX onepa11Hti:, npu. '.::JT0M 

yKa:mHH0e HTepaTHBH0e ocy111eCTBJie1-rue napbr HclCTp0e'-!HbTX onepar�HH co,aepxmT 

aJibTepHaTIIBH0e H3MCHCH1Ie cxeM tj)a3 nepemuoru:ux 1I npHeMHbIX m-ITeHH .u.mi: MH0)KCCTBa 

I1Tepar�1111, npH 'HOM 0l�Ha H3 Hac:rpoe•rnbIX onepan:HH co; _i;ep>KHT ycTaH0BJieHHe 

npoQeccopoM BecoBoro BeKTopa ,mTeHHOI-I perneTim npneMa no Bpe:i.rn o6pa6oTKH .Il'JIJI 

OIJ,eHKH BeC0B0I'0 BeKT0pa aHTeHHOH perneTKH m�pe.zrn1IH, l•fMeH nepe,;rnnaeMyl:O 

nepe,n:aT<-rHK0M nepnyro nacTpoeqnym rnxne,.'loBaTeJihH0CTb BO BpeM5I ycTammrrenHJI 

Beconoro BeKT0pa aHTeHHO[i pemeTKH npHeMa, H npH ':ff0M n:pyra.51 H3 HaCTpoeCJHbJX 

onepmmfJ. co:1ep)KHT m,1qnc.nem1e npm1,eccopoM necoBoro BeKTopa mrrenHofi pemeTKH 

IIpHeMa, Kor.ua neperi:a-r<u-m: nepe,n;aeT BTopyrn HaCTp0elIHYIO Il0CJie,U0BaTeJibH0CTE, BO BpeM5I 

ycTaH0B.HeHmr BeC0B0f'0 Be1oopa aHTeHHOH pemeTKH nepe;i;aT'IHKa. 
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1 1 1 1 -1 1 -1 'i -1 -1 1 -1 -1 1 -1 -1 1 -1 -1 1 1 -1 -1 -1 1 -1 -1 -1 1 1 1 -1 ·1 -1 -1 -1 
1 i 1 -1 1 ·1 1 ·1 1 -1 ·1 1 ·1 · 1  1 ·1 ·1 1 ·1 - 1  1 1 ·1 -1 -1 1 -1 -1 -1 1 1 1 -1 -1 -1 -1 
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1 -1 1 .j .j ·1 ·1 1 -1 1 -1 1 1 -1 1 1 •1 1 1 ·! 1 -1 1 1 1 ·1 -1 -1 1 1 1 1 1 i -1 -1 
1 -i 1 1 i 1 -1 1 .j -1 -1 1 -1 -1 1 -1 -1 1 1 -1 -1 -1 1 -1 •'I -1 i i i -1 -1 .j -1 -1 •i 1 
1 ·1 ·1 1 -1 ·1 1 .f -1 1 -1 -1 - 1  -1 1 - 1  1 -1 1 -1 -i -1 -1 -1 -1 i 1 -1 1 1 1 -i 1 1 1 -1 
1 -1 1 1 -1 1 1 ·t 1 1 1 1 1 - 1  1 ·1 1 ·1 -1 -1 i 1 1 1 1 1 •i 1 1 -1 -1 -1 1 -i ·1 -1 
1 1 -1 1 1 -1 1 i -1 1 1 1 •"1 1 ·1 1 ·1 1 -1 -1 -1 1 1 1 1 1 1 · 1  1 1 ·1 ·1 - 1  1 .; -1 
1 ·1 -1 1 -1 -1 1 -1 -1 -1 -1 1 • j 1 .j 1 ·1 -1 -1 1 1 i ·1 •i ·1 ., ·1 1 1 -1 ·1 1 t i .j 1 
1 -1 1 1 -1 1 1 -1 f 1 -1 1 -1 1 -1 1 1 1 1 1 -1 -t - 1  1 1 f 1 -1 -1 -1 1 1 -1 -1 -1 1 
1 1 -1 1 1 ·1 1 1 -1 .. 1 1 -1 1 -1 1 1 1 1 1 1 1 -1 -1 -1 1 1 i 1 -1 -1 -1 1 1 -i -1 -1 
t •i ·1 1 -1 -1 1 ·1 ·1 -1 1 -1 1 -1 -1 -1 ·1 1 -1 .. 1 -1 ·1 1 1 1 -1 -1 1 .. 1 1 1 1 ·1 -1 1 1 
1 .j 1 1 -1 1 1 -1 1 -1 1 - 1  1 1 1 1 -1 1 1 1 1 1 1 -1 -1 -1 1 -i -1 1 -1 -1 -1 1 1 -1 
1 1 -1 1 1 -1 1 1 - 1  1 -1 1 1 1 1 -1 1 -1 1 1 1 1 1 1 -1 -i -1 -1 -1 -1 1 -1 - 1 -1 1 1
1 1 -1 -1 -1 1 -1 ·1 -1 -1 i 1 1 1 1 1 .j ·1 1 -1 -i -1 -1 1 ·1 1 ·1 1 -1 -1 1 - 1  · 1  1 -1 -1
1 -1 ·1 1 1 1 - 1  1 1 1 1 -1 -1 -1 -1 -1 -1 1 1 1 1 1 -1 1 -1 1 -1 1 -1 1 i -1 1 1 -1 1 
1 1 -1 -1 1 1 1 -1 1 1 t 1 -1 -1 -1 -1 -1 ·1 1 1 1 -1 1 - 1  1 ·1 1 1 1 -1 1 1 -1 1 1 -1 
1 1 1 -t -1 1 1 1 -1 •i 1 1 1 ·1 -1 -1 ·1 -1 i 1 -1 1 -1 1 -i 1 1 -1 1 1 -1 1 1 -1 1 1 
1 -1 -1 ·1 1 1 -1 ·1 -1 i 1 -1 -1 • l 1 1 ·l ·l -1 1 -1 1 -1 ·1 -·! -1 -·l ·1 1 -1 -1 1 -1 -'I 1 -1
1 ·1 1 1 l ·1 ·1 1 1 -1 · 1  -1 1 l 1 •i •I ·1 -1 1 -1 i · 1  'I 1 1 1 i 1 -1 1 1 -1 1 1 -1 
i 1 ·1 1 1 1 ·1 -1 1 -1 -1 -1 - 1  1 1 1 •i -1 1 -1 1 -1 1 1 1 1 ·1 -i 1 i -i i 1 -1 1 1
1 1 1 -1 1 1 1 ·1 .j -1 -1 ·1 • f -1 1 1 1 -1 -1 1 .; 1 1 1 1 ·1 1 1 -1 1 1 ·1 1 1 -1 1 
1 -1 -1 -1 1 -1 -i ·1 1 1 1 1 1 1 1 - 1  -1 -I -1 1 ·1 -1 ·1 -1 1 -1 1 -1 -1 1 -1 -1 1 -1 -1 1
1 1 1 -1 -1 -1 -1 -1 -1 1 -1 -1 - 1  1 -1 -i ·1 1 -1 i 1 -1 1 1 -1 1 1 1 -1 -1 ·1 -1 1 -1 1 -1 
1 •i -1 -1 1 1 1 1 1 -1 -1 1 1 1 -1 1 1 1 .1 1 -1 -1 1 -1 -1 1 -1 1 1 1 1 -1 1 -1 1 -1
1 1 -1 -i -1 1 1 1 1 1 ·1 -1 1 i 1 ·1 1 1 -1 -1 1 -1 -1 1 -1 ·1 1 1 1 1 ·1 1 -1 1 ·1 1
1 1 1 -1 -1 -1 1 1 1 1 1 -1 -1 1 1 1 - 1  1 1 -1 -1 1 ·1 -1 1 -1 -1 1 1 -1 1 -1 1 -1 1 1 
i 1 1 1 -1 -1 -1 1 1 1 1 1 -1 - 1  1 1 1 -1 -1 1 -1 -1 1 -1 -1 1 - 1  1 -1 1 -1 1 -1 1 1 1 
1 1 1 1 1 ·1 ·1 -1 i -1 1 1 1 -1 - 1  1 1 1 ·1 -1 1 -1 -1 i -i ·1 1 -1 1 -1 1 -1 1 1 1 1 
1 1 1 1 1 1 -1 -1 -1 1 -1 1 1 1 -1 - 1  1 1 1 -1 ·1 1 -1 -1 1 ·1 ·1 1 -1 1 -1 1 1 1 1 -1 
1 -i -1 -1 - 1 -1 ·1 1 1 -i -1 1 - 1  .1 -1 1 1 -1 1 -1 1 1 -1 1 1 ·1 1 1 -1 1 -1 -1 -1 -1 1 -1 
1 1 -1 ·1 -i ·1 -1 ·1 1 -1 -1 -1 1 -1 -1 -·1 ·1 1 1 1 -1 1 1 -1 1 1 ·1 -1 1 -1 -·l -1 -1 1 -1 1 
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Notice 
This translation is machine-generated, It cannot be guaranteed that it is intelligible, accurate, 

complete, reliable or fit for specific purposes. Critical decisions, suet, as commercially relevant or 

financial decisions, should not be based on machine-translation output. 

CLAIMS RU2254682C1 

1. 

t:J A method of radio communication in a wireless local area network, including at least one 

transceiver device equipped with an antenna with a controlled radiation pattern, comprising the 

fact that using said transceiver device with a controlled radiation pattern, information is 

exchanged with any transceiver device of the network, in the process of exchange information is 

periodically determined by the received signal the current value of tl1e communication quality 

Qcur and the process of optimizing the direction of the antenna beam is periodically carried out, 

wt1ile the threshold value of the communication quality HO is preset corresponding to the 

specified minimum communication quality, and at the current value of the communication quality 

Qcur less than the mentioned threshold value HO, the mentioned process of optimization of the 

direction of the antenna beam is carried out until the current value of the quality of 

communication Qcur is equal to or exceeds the mentioned thresl1old value HO, characterized in 

that add The threshold value of the communication quality Hmax is preliminarily set, 

corresponding to the given maximum communication quality, wl1ile at tl1e current value of tl1e 

communication quality Qcur, which is greater than or equal to tl1e mentioned threshold value 

Hmax, information exchange is continued, and at the current value of the communication quality 

Qcur, \Nhich is less than the mentioned threshold value Hmax , but greater than or equal to the 

mentioned threshold value HO, after a given time interval T, the next process of optimizing the 

direction of the antenna beam is carried out. 

2. 

34 Tl1e method according to claim 1, characterized in that for the duration of said optimization 

process of the direction of the antenna beam, information transmission is stopped. 
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3. 

39 The method according to claim 1, characterized in that during the said process of optimizing the 

direction of the antenna beam, information reception is stopped. 

4. 

44 The method according to claim 1, characterized in that during said process of optimizing the 

direction of the antenna beam, the direction of the antenna beam is changed at least once, for 

each new direction of the antenna beam, the value of the communication quality is determined, 

the greater of the communication quality values obtained with different directions of tt1e antenna 

beam and store it as the current link quality value Qcur. 

5, 

52 The method according to claim 4, characterized in that the direction of the antenna beam is 

changed in azimuth and I or elevation. 

6, 

51 The method according to claim 4, characterized in tl1at the direction of the antenna beam is 

changed by switching the antenna radiation pattern. 

7. 

s2 The method according to claim 1, characterized in tl1at additionally, at least one intermediate 

threshold value of the communication quality Hj is preset, satisfying the relationship HO <Hj 

<Hmax, where j = 1, 2 ... 

65 N are selected and stored as the current threshold Hcur (i) one of tl1e mentioned threshold 

values HO, Hj or Hmax, which is the closest above or below the mentioned current value of the 

communication quality Qcur, while the mentioned time interval T is reduced if at the next 

determination of the current value of the communication quality Qcur the value of the current 

threshold Hcur (i) decreases in comparison witt1 the stored previous value Hcur (i-1 ). 

8. 

?s The method according to claim 7, characterized in tl1at the value of said time interval T is 

compared with a predetermined minimum value Tmin, and when Tis equal to or less than Tmin, 

the time interval T is set equal to the value Tmin. 

?9 The method according to claim 7, characterized in tl1at said time interval T is increased if at the 
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next determination of tl1e communication quality Qcur the value of the current thresl1old Hcur (i) 

increases in comparison with the stored previous value Hcur (i). 

10. 

85 Tl1e method according to claim 9, characterized in that tl1e value of said time interval T is 

compared with a predetermined maximum value Tmax, and when T is equal to or greater than 

Tmax, the time interval T is set equal to the value of Tmax. 

11. 

91 The method according to claim 7, characterized in that said time interval T is increased if, during 

the next determination of the communication quality Qcur, the value of the current threshold 

Hcur (i) does not change in comparison with the stored previous value Hcur (i-1 ). 

12. 

97 The method according to claim 11, characterized in that the value of said time interval T is 

compared with a predetermined maximum value Tmax, and when T is equal to or greater than 

Tmax, tl1e value of Tmax is assigned to the time interval T. 

13. 

103 Tt1e mett1od according to claim 11, ct1aracterized in that said time interval T is reduced if during 

the next determination of the communication quality Qcur the value of the current threshold 

Hcur (i) increases in comparison with the stored previous value Hcur (i-1 ). 

14. 

109 The method according to claim 13, characterized in that tl1e value of said time interval T is 

compared with a predetermined minimum value Tmin, and wl1en T is equal to or less than 

Tmin, the time interval T is set equal to the value Tmin. 

15. 

11s The method according to claim 1, characterized in that additionally, at least one intermediate 

threshold value of the communication quality Hj is preset, satisfying the relationship HO <Hj 

<Hmax, where j = 1, 2 ... 

11s N are selected and stored as the current thresl1old Hcur (i) one of the mentioned threshold 

values HO, Hj, or Hmax, which is closest above or below the mentioned current value of the 

communication quality Qcur, while the implementation of the next mentioned optimization 

process of tl1e direction of the antenna beam is skipped if after the mentioned time interval T 
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16. 

does not change the value of the current thresl1old Hcur (i) in comparison witl1 the memorized 

previous value Hcur (i-1 ). 

121 The method according to claim 15, characterized in tl1at the sum of the missed said time 

intervals T is compared with a predetermined maximum interval Tmax and when T is equal to 

or greater than Tmax, the time interval T is set equal to the value of Tmax. 

17. 

133 The method according to claim 1, characterized in that said current value of the communication 

quality Qcur is determined from the received signal received in response to the sent request. 

18. 

rns The method according to claim 1, characterized in that said current value of the communication 

quality Qcur is determined by at least one parameter of the received signal. 

19. 

143 The method according to claim 18, characterized in that the received signal level is measured 

as said parameter of the received signal. 

20. 

148 The method according to claim 18, characterized in that the ratio of the received signal to the 

noise level is measured as said parameter of tl1e received signal. 

21. 

153 The method according to claim 18, characterized in that the ratio of the received signal to the 

interference level is measured as said parameter of tl1e received signal. 

22. 

158 The method according to claim 18, characterized in that the error rate is measured as said 

parameter of the received signal. 
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Notice 
This translation is machine-generated. It cannot be guaranteed that it is intelligible, accurate, 

complete, reliable or fit for specific purposes. Critical decisions, suet, as commercially relevant or 

financial decisions, should not be based on machine-translation output. 

DESCRIPTION RU2254682C1 

10 METHOD OF RADIO COMMUNICATION IN WIRELESS LOCAL NETWORK 

11 The claimed invention relates to wireless local area network (WLAN), and in particular to 

methods used in such networks for receiving and transmitting types of information. 

t:J Nowadays, wireless local area networks have become widespread in the field of computer 

science and videographic communications for the transfer and distribution of data between 

multiple users in the same area, for example, between personal computers, laptop computers, 

printers and other users located in the same building, without limitation. the mobility of these 

devices. Transferring information using WLAN reduces the cost of building a network, since 

there is no need to lay connecting wires. This type of network can also be used in cases where 

it is difficult or impossible to lay connecting wires, as well as in cases where there are no outlets 

for local networks due to architectural constraints. A WLAN is the ideal solution for an 

organization with frequent changes in user placement. In existing WLANs, radio communication 

is usually carried out in accordance with well-known international standards such as IEEE 

802.11b. 

24 Transceivers used in wireless LANs are increasingly being equipped with directional antennas 

with steerable radiation pattern. Such antennas make it possible to gain gain in range, speed 

and reliability of information transmission, as well as to reduce the power of the transceiver 

device. However, to get a real benefit from the use of directional antennas witt1 a steerable 

directional pattern, it is necessary to optimize the position of the directional antenna from time to 

time, i.e. search for such a direction of the antenna beam and installation of the antenna in this 

position, whict1 ensures the best quality of communication, determined by one or another 

parameter of tl1e received signal or by a combination of tl1ese parameters. 

32 The optimization of the directional antenna position takes a certain amount of time, during which 

the information transfer process is not carried out A contradiction arises: in order to maintain 

the direction of the antenna beam in a position that provides the best communication quality in 

specific conditions, it is necessary to carry out the above optimization procedure as often as 

possible, but at the same time, to reduce the influence of tl1e optimization procedure on tl1e 

information exchange process, it is desirable to carry out the optimization procedure as rarely 
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as possible .... 

39 A known method of exchanging information in a wireless local area network (see. EP No. 

1063789, IPC N 04 B 7/04, publ. 27.12.2000)comprising transmitting, by means of an 

omnidirectional antenna, a calibration signal by one transceiver device to a second transceiver 

device receiving this signal also by an omnidirectional antenna; then determining from a plurality 

of directional antennas of the second device one that provides the best conditions for signal 

reception, transmission by the second transceiver using the selected antenna of the calibration 

signal, which serves to select the best directional antenna signal reception of t!1e first 

transceiver device, and exchange information using the selected transmission of calibration 

signals of directional antennas of tt1e first and second transceiver devices. 

48 The use of directional antennas in the known method makes it possible to ensure sufficient 

reliability of radio communications due to the reduction of the effect of multipath interference 

and fading. At the same time, the establishment of radio communication in the first stage using 

an omnidirectional radiation pattern does not allow increasing the reach or range of WLAN 

users in comparison with methods using omnidirectional antennas for information exchange. In 

addition, when using tt1e known method, before transmitting a data packet, it is necessary to 

transmit a calibration signal twice, whicl1 increases the duration of the transmission of service 

information. 

56 A knmNn method for optimizing the transmission of messages in a wireless network (see US 

patent No. 5138327, IPC H 04 B 7/00, publ. 11.08.1992), including periodic transmission from 

the base station to the mobile station of a signal carrying information about the quality of 

communication, determining the communication quality by the mobile station at various 

positions of the antenna radiation patterns of the base station and the mobile station, selecting 

for message transmission those positions of the antenna patterns of the base and mobile 

stations that provide better communication quality. 

63 In the known method, a periodic process of optimizing the direction of the antenna beam of the 

base and mobile station is carried out regardless of the current communication quality, which 

unjustifiably increases the proportion of time spent on the said optimization process, and, 

accordingly, reduces the proportion of time spent on the transmission of the messages 

themselves. 

68 The known metl1od of radio communication in a telecommunication system consisting of 

transceiver devices equipped with directional antennas (see US patent No. 5303240, IPC G 01 

S 3/72, publ. 12.04.1994), including the transmission by one transceiver device of an 

information packet, including a calibration signal, the determination by the second transceiver 

device of the value of the communication quality at various positions of the antenna directional 

pattern and the choice of the antenna position that provides the best communication quality, tl1e 

subsequent reception of information packets and determination of the communication quality 

upon receipt of eacl1 information packet, repeating the process of optimizing the direction of the 

antenna beam when the quality of communication drops below a predetermined threshold 

value. 

1a In the known radio communication method, the value of the communication quality during the 

transmission of information is not determined, in connection with which there may be a loss of 
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part of the information when tl1e quality of communication deteriorates during the transmission 

of data. 

82 The closest in terms of the totality of essential features to the claimed invention is a method for 

exchanging information in a wireless network (see US patent No. 6473036, IPC H 01 Q 3/24, 

publ. 29. 10.2002)consisting of a base station and mobile stations equipped with antennas with a 

controllable directional pattern, according to which, in the process of exchanging information, 

the mobile stations in the pauses between received data packets carry out the procedure for 

optimizing the direction of the antenna beam to ensure the quality of communication is not lower 

tl1an a predetermined threshold value. 

sg When using tt1e known method of information exchange, the value of the quality of 

communication during the transmission of information is not determined, \Nhich can lead to the 

loss of part of the information when the quality of communication deteriorates during the 

transmission of data. At the same time, while maintaining an acceptable communication quality, 

the procedure for optimizing the direction of the antenna beam in each pause between the 

received data packets may be unnecessary. As a result, the proportion of time spent on the 

procedure for optimizing the direction of the antenna beam is unjustifiably increased, and, 

accordingly, the proportion of time spent on the transmission of the messages themselves 

decreases. 

98 The objective of the claimed invention was the development of such a method of radio 

communication in a wireless local area network, which would provide a decrease in the 

influence of the procedure for optimizing tt1e direction of the antenna beam on the information 

transfer process by choosing the optimal time interval T between the successive processes of 

the mentioned optimization. 

103 Tt1e problem is solved in that in the method of radio communication in a wireless local area 

network, including at least one transceiver device equipped with an antenna with a controllable 

directional pattern, in accordance with which, in the process of exchanging information with 

any transceiver device of said network using said transceiver device pre-set the threshold 

value of tl1e communication quality HO, corresponding to the specified minimum quality of 

communication, periodically from the received signal determine the current value of the 

communication quality Qcur, with the current value of the communication quality Qcur less 

than the threshold value HO, carry out the process of optimizing the direction of the antenna 

beam until the current value the quality of communication Qcur will not equal or exceed the 

threshold value HO. According to the invention, tl1e threshold value of the communication 

quality Hmax is additionally preset, corresponding to a given maximum communication quality, 

at the current value of the communication quality Qcur, which is greater than or equal to the 

upper tl1reshold value of Hmax, information exchange is continued, and at the current value of 

the communication quality Qcur, which is less than the upper threshold value of Hmax, but 

greater or equal to the lower tl1reshold value HO, continue to carry out the exchange of 

information and at the same time, after a given time interval T, the next process of optimizing 

the direction of the antenna beam is carried out. 

120 When implementing radio communications by the claimed method, the current value of the 

quality of communication Qcur is compared not only with the lower preset threshold value HO, 
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as in the prototype method, but also with the upper preset threshold value Hmax. Depending 

on the zone in which the current value of the communication quality Qcur is found, either the 

next optimization of the direction of the antenna beam is not carried out (at Qcur Hmax), or the 

next procedure for optimizing the direction of the antenna beam is carried out at a given time 

interval T (at Hmax> Qcur O HO ), or the procedure for optimizing the direction of the antenna 

beam begins immediately after comparing the current value of the communication quality Qcur 

with the threshold value HO (for Qcur <HO). In this case, the time interval T can be set constant 

or have a variable value, for example, depending on the current quality of communication. As a 

result, the proportion of time spent on procedures for optimizing the direction of tl1e antenna 

beam is reduced, and thereby the proportion of time for transmitting useful information 

increases. 

133 During the process of optimizing the direction of the antenna beam, the transmission of 

information can be stopped. 

13s During the process of optimizing the direction of the antenna beam, tl1e reception of information 

can be stopped. 

131 The process of optimizing the direction of the antenna beam can be carried out as follows. The 

direction of the antenna beam is changed at least once, the quality of communication is 

determined for each new direction of the antenna beam, the communication quality values 

obtained for different directions of the antenna beam are compared, the best communication 

quality values obtained for different directions of the antenna beam are determined and stored 

as tt1e current communication quality values QcuL Accordingly, the direction of the antenna 

beam is set as current for the given transceiver by switching the antenna in that direction. 

144 The direction of the antenna beam can be changed in azimuth and / or elevation angle, and its 

direction can be ct1anged by switching the antenna pattern. Changing the direction of the 

antenna beam can be done in any otl1er known way. 

141 A further decrease in the influence of the procedure for optimizing the direction of the antenna 

beam on the information transmission process can be achieved if, during the next 

determination of the current value of the communication quality Qcur, it is additionally 

compared with at least one predetermined intermediate threshold value Hj satisfying the 

relation HO <Hj <Hmax, where j = 1, 2, 3, ... , N. In this case, select and store as the current 

threshold Hcur (i) (where i is the sequence number of the operation for determining the current 

value of the communication quality Qcur from the beginning of tt1e operation of the transceiver 

device) the nearest above or below tl1e current the value of the quality of communication Qcur 

one of the threshold values HO, Hj or Hmax. Depending on the environment, the choice of the 

Hj value closest to Qcur from above or below may alternate. 

1s1 According to one variant, the time interval T is changed taking into account the value of the 

communication quality Qcur, namely, the time interval T decreases if during the next 

determination of the current value of the communication quality Qcur the value of the current 

threshold Hcur (i) decreases, and increases if during the next determination of the current 

quality value connection Qcur the value of the current tt1reshold Hcur (i) increases in 

comparison witl1 the memorized previous value Hcur (i-1 ). 

1s3 According to the second option, the time interval T is cl1anged, taking into account the state of 
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the environment, namely, if the value of Hcur (i) is retained, with the next determination of the 

current value of the communication quality Qcur, the specified time interval T is increased, and 

wl1en the value of Hcur (i) changes to a larger or side at the next determination of tl1e current 

value of the quality of communication Qcur, the specified time interval T is reduced. 

1e8 If at tt1e end of the time T the value of Hcur (i) remains the same, then according to another 

aspect of the invention, the next optimization of the direction of tl1e antenna beam can be 

skipped. 

111 When implementing these procedures, changing the time T is controlled by its limiting values. 

When the time interval T decreases, it is compared with a predetermined minimum value of 

Tmin, and when T is equal to or less than Tmin, the time interval T is set equal to the value of 

Tmin. With an increase in the time interval T, it is compared with tl1e predetermined maximum 

value of Tmax, and when T is equal or greater than Tmax, the time interval T is set equal to 

the value of Tmax. In this case, the maximum time interval Tmax can be set, upon reaching 

wl1ich it is mandatory to optimize the direction of tl1e antenna beam 

118 Communication quality can be determined by at least one parameter of the received signal. For 

example, the received signal level, the ratio of the received signal level to the noise level, the 

error rate, the ratio of the received signal level to the interference level, other known signal 

parameters and combinations of such parameters can be measured as a parameter of the 

received signal. 

183 The claimed invention is illustrated by the following graphic materials. 

1s4 Figure 1 sct1ematically shows a wireless local area network in which radio communication is 

carried out by the claimed metl1od. 

tB6 Figures 2 and 3 show examples of possible sequences of operations carried out by a 

transceiver device in radio communication in accordance with the inventive method when two 

threshold values of the communication quality Hmax and HO are set 

18e Figures 4 - 7 show examples of possible sequences of operations carried out by a transceiver 

device in radio communication in accordance with tt1e claimed mett1od with the additional 

setting of one intermediate thresl1old value of the communication quality H1 and setting the 

current threshold Hcur (i). 

193 Figure 8 shows one of the possible sequences of operations carried out by tl1e transceiver 

device in radio communication in accordance with the claimed method with the additional 

setting of several intermediate threshold values of the communication quality H1, H2, H3. 

196 Fig. 9 shows a continuation of the flmN of operations shown in Fig. 8 a 

t97The inventive radio communication method can be implemented in a wireless local area 

network shown in Fig a 1. The wireless local area network consists of transceiver devices 2, 3, 

4, 5, 6, ... , M equipped with antennas 1, at least one of which is equipped with an antenna with 

a controlled directional pattern. When exchanging information, for example, between the 

transceiver devices 2 and 5, the threshold value of the communication quality Hmax and the 

threshold value of the communication quality HO are initially set. 

203 Tt1e value of Hmax is set depending on which international standard the WLAN operates in 

accordance witl1 (IEEE 802.11, IEEE 802011 a, IEEE 802.11 b and ISO 8802-11, HI PELAN type 

2), and also take into account a priori statistical data on the quality of communication in real 
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operating conditions of a particular network. Usually Hmax corresponds to the quality of 

communication, at which the error rate is less than the specified one, determined by the 

requirements for the reliability of data transmission. 

2oe The value of HO is set based on the specified minimum quality of communication, at which it is 

still possible to carry out radio communication without losing information. Usually HO 

corresponds to the quality of communication at whicl1 the error rate is equal to the boundary 

value allowed by the requirements for the reliability of data transmission. 

213 It is possible to set the thresl1old values of the communication quality Hmax and HO, taking into 

account the requirements of the used network communication protocols, for example, the 

mentioned values can be set in such a way that an acceptable level of reliability of the TCP 

protocol connection is provided. 

211 Further, the transceiver, for example 5, periodically determines the current value of the 

communication quality Qcur from the received signal and compares the obtained value of Qcur 

witl1 the threshold values Hmax and HO (see Fig" 2, which shows the sequence of operations 

in which Qcur is first compared with Hmax, and then with HO, and Fig. 3, which shows a 

sequence of operations in which first Qcur is compared with HO and then witt1 Hmax). The 

communication quality of tl1e transceiver 5 is determined by at least one parameter of the 

received signal, which can be measured by the error rate, the received signal level, the ratio of 

the received signal level to the noise level or the interference level, and any other known signal 

parameters. 

22e With the current value of the quality of communication Qcur, equal to or greater than the value 

of Hmax, continue to receive and transmit information \Nithout optimizing the direction of tl1e 

antenna beam. 

229 Wt1en tt1e current value of the communication quality Qcur is less than HO, the transceiver 5 

begins the process of optimizing the direction of tl1e antenna beam of antenna 1, whicl1 

repeats until the current value of the communication quality Qcur is equal to or greater than 

HO C Optimization of the antenna beam of the antenna 1 is usually performed by the transceiver 

5 as follows. Changes the direction of tl1e antenna beam one or more times, determining the 

value of the communication quality for each new direction of the antenna beam. Compares the 

values obtained for different directions of the antenna beam, determining the best of the 

communication quality values obtained for different directions of the antenna beam, and stores 

it as the current value of the communication quality Qcur, and stores tt1is direction as the 

current one for the transceiver device witl1 which information is exchanged. 

239 For the duration of the process of optimizing the direction of the antenna beam, the 

transmission of information by the transceiver 5 can be stopped in order to avoid data loss 

sent by the transceiver 5 at non-optimal positions of the antenna beam. Also, in order to avoid 

the loss of the received data, at this time the reception of information by the transceiver device 

5 can be stopped. 

244 Depending on the location in space of tl1e transceiver 2, with which, in the case under 

consideration, the transceiver 5 carries out a communication session, the direction of the 

antenna beam changes eitl1er in azimuth or in elevation. 

247 The direction of the antenna beam of the antenna 1 of the transceiver 5 can be cl1anged by 
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switching a stepwise or continuous change in the position of the antenna 1 radiation pattern. 

249 With the current value of the quality of communication Qcur, less than the threshold value 

Hmax, but greater tl1an or equal to the threshold value HO, the transceiver 5 continues to 

transmit and receive information for a given time interval T, after which it begins to optimize the 

direction of the antenna beam, as described above. 

253 The value of the time interval T depends on the prevailing external conditions for the exchange 

of information in a particular local network and can range from hundredths of a second to tens 

of seconds. 

2s6 In order to obtain the greatest effect from the application of the proposed method of information 

exchange, in addition to the boundary threshold values of the communication quality Hmax 

and HO, one or more intermediate threshold values of the communication quality Hj can be 

additionally set, satisfying the relationship: HO <Hj <Hmax, where j = 1, 2 , ... , N, and the 

current link quality is additionally compared with Hj. 

261 Intermediate communication quality thresholds Hj can be selected, for example, based on the 

required error rate at different data rates. 

2e3 In this case, as the current tt1reshold Hcur (i), one of the values of Hmax, Hj or HO, which is the 

closest from above or below to tl1e current value of tl1e quality of communication Qcur, is taken 

and stored. 

266 If during the next determination of the current communication quality Qcur the value of the 

current threshold Hcur (i) does not change or increases in comparison with the memorized 

previous value, then you can either increase the time interval T (Ti= Ti-1 + L'lT, where i is the 

sequence number of the operation determining the current value of the communication quality 

Qcur from the beginning of the operation of the transceiver 5), or skip the next procedure for 

optimizing the direction of the antenna beam (Ti = T + iT). 

212 In anotl1er embodiment of the proposed method, tl1e time interval T (T = Ti-1 - Delta; T) can be 

reduced, if at the next determination of the current communication quality Qcur, the value of 

the current threshold Hcur (i) changes in comparison with its stored previous value. 

275 Witl1 an increase in the time interval T between successive procedures for optimizing the 

direction of the antenna beam, it is additionally possible to compare the current time interval Ti 

witl1 a predetermined maximum time interval Tmax between successive optimization 

procedures, and wl1en Ti> Tmax, it is mandatory to start this procedure. Comparing Ti with 

Tmax avoids an undesirable excessive increase in the current time interval Ti. 

280 Similarly, with a decrease in the time interval T between successive procedures for optimizing 

the direction of the antenna beam, it is additionally possible to compare the current time 

interval Ti with a predetermined minimum time interval Tmin between successive optimization 

procedures, and wl1en Tis Tmin, it is mandatory to start this procedure. Comparing Ti witl1 

Tmin avoids an undesirable excessive decrease in the current time interval Ti. 

285 Below are examples of the implementation of the proposed method of radio communication in a 

wireless local area network. 

281 Example 1 (see figure 2). 

28s Transceivers of a wireless local area network operating in accordance with tl1e international 

standard IEEE 802.11 are initially assigned a threshold value of communication quality Hmax 
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= 10 dB and a threshold value of communication quality HO = 3 dB, based on their actual 

operating conditions. Communication quality in this example was defined as the ratio of the 

received signal level to the noise level. 

293 The transceiver device, for example 5 (see Fig. 1 ), which receives and transmits information, 

periodically, for example every 0.1 s, determines the current value of the communication 

quality Qcur from the received signal. Next, the transceiver compares the received Qcur value 

with the specified threshold value Hmax. If the current value of the communication quality Qcur 

is equal to or exceeds Hmax (for example, Qcur = 40 dB), tl1en the transceiver continues to 

receive and transmit information witl1out performing the optimization procedure for the 

direction of the antenna beam. 

300 If the current value of the quality of communication Qcur turns out to be less than Hmax (for 

example, Qcur = 5 dB), then the transceiver device then compares Qcur with HO. 

302 Wt1en Qcur is less than HO (for example, Qcur = 1 dB), the transceiver stops transmitting 

information and begins the procedure for optimizing the direction of the antenna beam, in 

which it changes the direction of the antenna beam one or more times, determining the value 

of the communication quality for each new direction of the antenna beam. Depending on the 

location in space of the transceiver device witl1 which the transceiver device carries out a 

communication session, the direction of the antenna beam changes either in azimuth or in 

elevation. The direction of the antenna beam of the antenna 1 of the transceiver can be 

changed by switching stepwise or continuously cl1anging the position of the antenna 1 

radiation pattern. 

311 For example, it cl1anges 3 times by 90 "; direction of the antenna beam, while Q90 = 3, Q180 = 

8, Q270 = 14. The Q90, Q180 and Q270 values obtained for different directions of the antenna 

beam are compared with each other and the best communication quality obtained for different 

directions of the antenna beam is determined (in our case, Q270). If this value Q270 turns out 

to be equal to or greater than HO (as in our case), then the transceiver stores it as the current 

value of the communication quality Qcur, and stores tt1e direction of the antenna beam as 

current for the transceiver with wl1ich information is exchanged. If the highest Q value 

measured at different directions of the antenna beam turns out to be less than HO, then the 

antenna beam optimization procedure is repeated until the largest of the measured values is 

greater or equal to HO. 

321 When Qcur is greater tt1an or equal to HO (for example, Qcur = 8 dB), the transceiver compares 

the time t elapsed since the end of tl1e previous procedure for optimizing the direction of the 

antenna beam with a given time interval T between two adjacent optimization procedures (for 

example, T = 1 from). If the time for the next optimization t1as not yet come, the transceiver 

continues to receive and transmit information, and after a predetermined time interval T has 

passed, it carries out the next procedure for optimizing the direction of the antenna beam. 

321 The operations described above are repeated with each next definition of QcuL 

328 Thus, depending on the value of Qcur, one of three operating modes of the transceiver device 

is selected, namely: at Qcur Hmax, information is received and transmitted without optimizing 

the direction of the antenna beam; at Hmax> Qcur HO, a given time interval T procedures for 

optimizing the direction of the antenna beam, or at Qcur <HO, the process of optimizing the 

29-10-2020 8 IPR2022-00468 
Apple EX1016 Page 889



direction of the antenna beam begins immediately. 

333 Example 2 (see figure 3). 

334 Transceivers of a wireless local area network operating in accordance with tl1e international 

standard IEEE 802.11 a are initially set the threshold values of the communication quality 

Hmax ::::: 40 dB and HO = 5 dB based on their actual operating conditions. Communication 

quality in this example was defined as tl1e ratio of the received signal level to the interference 

level. 

339 Further, tl1e transceiver that receives and transmits information performs the same operations 

as in example 1, but first compares Qcur with the threshold value of the communication quality 

HO, and then, when Qcur> HO, compares it with Hmax. 

342 Example 3 (see figure 4). 

343 Transceivers of a wireless local area network operating in accordance with the international 

standard IEEE 802.11 b are initially set in tt1e form of an error rate threshold values of the 

communication quality Hmax = 10-7, HO= 10-4 and one intermediate thresl1old value of the 

communication quality H1 = 10-5, satisfying the relation HO <H1 <Hmax (in this case N = 1). 

Also set the initial time interval between adjacent procedures for optimizing tt1e antenna beam 

TO= 0.1 s. ,A.s a parameter of the quality of communication in this example, the error rate was 

taken, showing how many bits of information there is one error. 

350 The transceiver, which receives and transmits information, periodically, for example every 0.1 

s, determines the current value of the communication quality Qcur from the received signal. 

Next, the transceiver compares the received Qcur value with the specified threshold value 

Hmax. 

354 If the current value of the communication quality Qcur is equal to or exceeds Hmax (for 

example, Qcur = 10-8), then the transceiver continues to receive and transmit information 

without performing the optimization procedure for the direction of the antenna beam. 

3s1 If the current value of the communication quality Qcur turns out to be less than Hmax (for 

example, Qcur::::: 5 * 10-5), then the transceiver device then compares Qcur witt1 H1. 

359 When Qcur is less than H1, the transceiver then compares Qcur with HO. 

360 If, as a result of comparison, it turns out that Qcur is less than HO (for example, Qcur = 3 * 10-

4), the transceiver performs the same operations for optimizing the direction of the antenna 

beam as in example 1 with Qcur <HO. 

363 When Qcur is greater tt1an or equal to HO (for example, Qcur = 5 * 10-5, as adopted above), 

the transceiver receives and stores the value HO closest from belmN as the current tl1reshold 

Hcur (i). 

366 Wt1en Qcur is greater than H1 (for example, Qcur = 5 ,. 10-6), the transceiver receives and 

stores the value of H1 as the current thresl1old Hcur (i). 

368 Next, the transceiver compares the current threshold Hcur (i) with the current threshold Hcur (i-

1) set during the previous determination of Qcur.

370 If the value of tl1e current threshold Hcur (i) remains tl1e same (l1ence, tl1e operating conditions 

in the network are stable), then the time interval T between two adjacent optimization 

procedures, initially equal to 0.1 s, increases by liT, for example, by 0.01 c (T1 = Ti-1 + LH, 

where i is the sequence number of the operation for determining the current value of the 
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communication quality Qcur from the beginning of the operation of the transceiver device). 

375 Wt1en tt1e value of tt1e current threshold Hcur (i) changes in comparison witt1 the previous value 

Hcur (i-1) (therefore, the operating conditions in the network are unstable), tl1e time interval T 

between two adjacent optimization procedures decreases by the value /J. T. 

37& If the time for the next optimization has not yet come, the transceiver continues to receive and 

transmit information, and after the time interval T has passed, it performs the next procedure 

for optimizing the direction of the antenna beam. 

381 The operations described above are repeated with each next definition of Qcur. 

382 Example 4 (see figure 5). 

383 Transceiver devices of a wireless LAN operating in accordance with the international standard 

IEEE 802.11 b are initially assigned threshold values of communication quality Hmax = 15 dB, 

HO= 4 dB and one intermediate threshold value of communication quality H1 = 7 dB, 

satisfying the ratio HO <H1 <Hmax (in this case, N = 1 ), and also set tt1e maximum allowable 

time interval between adjacent procedures for optimizing the direction of the antenna beam 

Tmax, equal, for example, to 10 s. 

389 The transceiver that receives and transmits information performs tt1e same operations as in 

example 3, but first compares Qcur with the threshold value HO, and then, when Qcur> HO, 

compares Qcur with H1 and additionally, in case of an increase in the time interval between by 

neighboring optimization procedures, compares this increased time interval with tl1e maximum 

allowable Tmax. 

394 Example 5 (see figure 6). 

395 Transceiver devices of a wireless local area net\Nork operating in accordance with the 

international standard IEEE 802.11 b are initially assigned threshold values of communication 

quality Hmax = 13 dB, HO = 4 dB and one intermediate threst1old value of communication 

quality H1 = 7 dB, satisfying the ratio HO <H1 <Hmax (in this case, N = 1 ), and also set the 

initial time interval between adjacent procedures for optimizing the antenna beam TO = 0.15 s. 

400 Further, the transceiver that receives and transmits information performs the same operations 

as in example 3, but first compares Qcur with the threshold value of the communication quality 

H1, and then, when Qcur> H1, compares with Hmax, receives and stores it as the current 

threshold Hcur (i) the nearest from above threshold value H1 or Hmax. If, for example, Qcur is 

9 dB, then Hcur (i) is set equal to the value of Hmax. If, in subsequent measurements, Qcur 

lies in the interval between H1 and HO (for example, Qcur turns out to be 6 dB, then the value 

of H 1 is taken as Hcur (i). 

401 Example 6 (see figure 7). 

40s Transceiver devices of a wireless LAN operating in accordance with the international standard 

IEEE 802.11 a are initially set tl1e threshold values of the communication quality Hmax = 12 dB, 

HO= 4 dB and one intermediate threshold value of the communication quality H1 = 6 dB, 

satisfying tl1e ratio HO <H1 <Hmax (in this case N = 1 ), as well as the initial time interval 

between adjacent antenna beam optimization procedures TO = 0. 15 s and the maximum 

interval between adjacent antenna beam optimization procedures Tmax = 2 s. 

414 The transceiver, which receives and transmits information, periodically, for example every 0.15 

s, determines the current value of the communication quality Qcur from the received signal. 
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Next, the transceiver compares the received Qcur value with the specified threshold value 

Hmax. If the current value of the quality of communication Qcur is equal to or greater tt1an 

Hmax (for example, Qcur = 16 dB), then the transceiver continues to receive and transmit 

information without performing the optimization of the direction of the antenna beam. 

420 If the current value of the communication quality Qcur turns out to be less than Hmax (for 

example, Qcur = 5 dB), tl1en tl1e transceiver device then compares Qcur with H1. 

422 When Qcur is less than H1, the transceiver then compares Qcur with HO. 

423 If, as a result of comparison, it turned out that Qcur is less than HO (for example, Qcur = 3 dB), 

the transceiver performs the same operations as in example 1 with Qcur <HO. 

425 When Qcur is greater tt1an or equal to HO (for example, Qcur = 5 dB, as was assumed above), 

the transceiver receives and stores the value of H 1 as the current threshold Hcur (i) nearest 

from above. 

42s Wt1en Qcur is greater than H1 (for example, Qcur = 8 dB), the transceiver receives and stores 

the value of Hmax as the current threshold Hcur (i) nearest from above. 

430 Then the transceiver compares the current threshold Hcur (i) with the threshold Hcur (i-1) set 

during the previous determination of Qcur. 

432 If the value Hcur (i) of the threshold remains unchanged for the next determination of Qcur (the 

operating conditions in the network are stable), then the next procedure for optimizing the 

direction of the antenna beam is skipped. Under these conditions, the optimization procedure 

is carried out only when the time Tmax elapses after the previous procedure for optimizing tl1e 

direction of the antenna beam. 

437 When the value of the tl1reshold Hcur (i) cl1anges in comparison with the previous value Hcur 

(i-1) (the operating conditions in the network are unstable), the next procedure for optimizing 

the direction of the antenna beam is carried out when the time TO has elapsed since the end of 

the previous optimization. 

441 The operations described above are repeated with each next definition of Qcur. 

442 Example 7 (see Fig. 8 and Fig. 9). 

443 Wireless LAN transceivers operating in accordance with tl1e international standard IEEE 

802.11 a are initially set the threshold values of the communication quality Hmax = 30 dB, HO = 

5 dB and three intermediate thresl1old values of the communication quality H1 = 10 dB, H2 = 

15 dB, H3 = 10 dB, satisfying the relationship HO <H1 <H2 <H3 <Hmax (in this case N = 3), as 

well as the initial time interval between adjacent antenna beam optimization procedures TO= 

0.15 s and tl1e maximum interval between adjacent antenna beam optimization procedures 

Tmax = 2 s. 

450 Tt1e transceiver, which receives and transmits information, periodically, for example every 0.1 

s, determines the current value of the communication quality Qcur from the received signaL 

Next, the transceiver compares the received Qcur value with the specified threshold value 

Hmax. If the current value of the quality of communication Qcur is equal to or greater than 

Hmax (for example, Qcur = 35 dB), then the transceiver continues to receive and transmit 

information without performing the optimization procedure for the direction of the antenna 

beam. 

4s1 If the current value of the quality of communication Qcur turns out to be less than Hmax (for 
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example, Qcur = 8 dB), tl1en tl1e transceiver device then compares Qcur with H3. 

459 Wt1en Qcur is less than H3, the transceiver then carries out a sequential comparison of Qcur 

witl1 H2, H1 and HO. 

46t In the case under consideration (Qcur = 8 dB), the nearest higher in terms of the value of the 

current communication quality Qcur is taken as the current threst1old Hcur (i) - the intermediate 

threshold value H1 = 10 dB. 

464 If, as a result of comparison, it turned out that Qcur is less than HO (for example, Qcur = 4 dB), 

the transceiver performs the same operations as in example 1 with Qcur <HO. 

466 Then the transceiver compares the current tl1reshold Hcur (i) with the thresl1old Hcur (i-1) set 

during the previous determination of Qcur. 

468 If the value of the current threshold remains uncl1anged for the next determination of Qcur (tl1e 

operating conditions in the network are stable), then the next procedure for optimizing the 

antenna beam is skipped. Under these conditions, the optimization procedure is carried out 

only when the time Tmax elapses after the previous procedure for optimizing the antenna 

beam 

473 When the value of the current threshold changes in comparison with the previous value (the 

operating conditions in the network are unstable), the next procedure is carried out when the 

time TO has elapsed since the end of the previous optimization of the antenna beam. 

476 The operations described above are repeated with each next definition of Qcur. 

411 It should be noted tl1at the above examples are not limited to possible options for using the 

proposed method for exchanging information in a wireless local area network. 
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3a>1B.n>1eMoe 11!306peTeHVie OTHOC!,'lTC$1 K 6ecnpOBO,[\HblM JlOKaflbHb!M KOMMYHll!KaU,ViOHHb!M 

CEHf!M (Wireless Local Area Network - WLAN}, a !l!MeHHO K npillMElHf!ElMblM B Tal{i'1X cernx 

MeTO[-\aM np�1eMa-nepef-laY111 B�1f-lOB ll!HqJOpMau,111111. 

B HaCTO>ll.l.\Ele BpeM>l 6ecnpOBO,QHbie JlOKa.!lbHble cern nony411!Jlll! W!llpOKOe pacnpocTpaHeHille 

s B c¢epe 111HcpopMm1t1K111 ill B111.Qeorpa¢111'--!ec1{oiti CBf13ill ,Qnfl nepe.qa4111 ill pacnpe.qeneH!l!f! ,QaHHblX 

Me)K,Qy MHO}K0CTBOM nOJlb30Ban=.ineiii Ha OAHOM Ill TOM )1(0 yYaCTKe, Hanp111Mep, M0)!{f-1Y 

HaXOAf!IJ.\lf!M!/lCH B OAHOM 3,QaH�1!1! nepcoHaJlbHblMl.'1 KOMnb!OTepaMII!, laptop KOMrlb!OTepaM!I!, 

npll1HTepaM!t1 !II APYr!l!M!tl nOflb30B8TeI1f1Mll1, 6es orpaHll14eH!l!$l no.QB!l!)l{HOCTl/1 3T!l!X ycTpO!IICTB. 

nepe.Qa4a !l!Hcf.,OpMat�illill C ll!CnOflb30B8Hil'1eM WLAN no3BO.!lf18T yMeHbllJll!Tb 38TpaTb! Ha C03.QaHVie 

10 GeT!I!, noCKOJlbKY OTna.QaeT HeOOXO,Q!/lMOCTb B npoKna.QKe coe.Q!l!H!l!TSflbHblX npoBO,QOB. CeTb 

nor.106Horo rnna MO>KeT TalOKe 061Tb !l!CnOI1630BaHa B c.ny4af!X, 1<or1-1a TPYAHO 111.11111 HeB03MQ}KH0 

npOf10}Kll!Tb ooe.QIIIHl'1T6f1bHble npOBOA8, a Taf()!{e B c.ny,-1as:ax, CBs:13aHHbiX C OTCYTCTBVieM p038TOK 

.Qflfl JlOKa.!lbHblX ceTeiii !1!3-38 apX!llTeKTYPHblX orpaH1t1LleH111C1. WLAN npe.QCTaBJlf!eT co6ovi 

illf.leanbHOe pewe1-1111e f-\Jlf'l opraHll!38L\ill!I!, B KOTOpo!li Y8CTO ll13M8Hs:ieTCfl pa3M8W,8Hltle 
15 nonb30BaTeneiti. B cyl.l.\eCTBYKll.l.\11'1X WLAN paA111ocss:13b 0661'-!HO ocyl.l.\ecrnns:aioT B coorneTCTBVilli c 

!1!3BElCTHblMltl Me)K,Qy�iapo.QHb!M!I! CTaM,QapTaM!I!, HanpillMep, TaK!l!M!/1 Kai{ IEEE 802.11 b. 

np111eMoneper.1afOW,Vie ycTpOOiCTBa, !l!Cr10J1b3Y0Mble B 6ecnpOBO,QHb!X J10K8JlbHblX cernx, see 

4aw,e OCHal.l.\8!0T HanpaBf16HHbiM!ll aHTSHHaM!ll C ynpaBmleMOVI {.:\!llarpaMMOiti HanpaBJ18HHOCTVi. 

TaK!l!e aHTeHHbl nosBOflflfOT no.ny4!1!Tb Bblll!fpb!W B ,Qalll:,HOCTll1, C!<Opocrn !II Ha.Qe>KHOCTll1 nepe,Qa4�1 

20 ViHqJOpMa41111t1, a Taf()!{e yMeHbW!l!Tb MOll\HOCTb np!l!eMonepeA8Kll.l.\0rD ycTpoiiicrna. 0AH8KO f-\Jlf'l 

nonyl.leHll!f! pea.!lbHOfO Bbl ltlfpb!Wa OT np!l!M0H0Hi'1f1 Hanpas.neHHblX aHTeHH C ynpaBflf!0MOC1 

,O,illarpaMMO� Hanpaa.neHHOCTl/1 Heo6XO.Qll1MO Bp0M$l OT BpeMeH!II ocyw,ecTBJlf!Tb OnT!l!M!tl38L\1111-0 

noJ10)l(eHt11� HanpaBneHHoiii aHTeHHbi, T.e. no111C1< TaKoro HanpasneHll!f'l aHTeHHoro nyYa t11 

ycTaHOBKY aHTeMMbl B 3TO nOf10}1{0Hl'1e, np!ll KOTOpOM o6ecnel.lll!BaeTCf! Ha111.nyLlwee Kal.leCTBO 
25 CBf!3!tl, onper.1en$leMoe no TOMY v1n111 111H0My napaMeTpy np111H111MaeMoro c111rna.na 111n111 no 

COBOKYnHOCTVi 3Tll!X napaMeTpOB. 

BblnOJlH0H!/l6 onepaL\!lliii 011T!t1Ml'13aU,!1!!1! r10f10)K6Hltlf! HanpasneMHOIA aHTeHHbl saH!l!MaeT 

onpe.qeneHHoe apeM$l, a TeYe1-1111e KOToporo npou,ecc nepe,o,aYt11 111HcpopMaL\!tl!tl He 

ocyt1\6GTBJ1s:!8TGR Bo3H!IIKaeT npOTViBOp8411!e: f-\Jl>I nOAf.lep)l{aHVis:i 1-1anpaBf18H!ll$i aHTeMHOro ny4a B 

30 nOf10}1{8Hll!II!, np111 KOTOPOM ooecneYll!BaeTC>l Ha111ny4wee B KOHKpeTHb!X yc.nOBll!f!X KaYeCTBO CBf!311!, 

Heo6xog!l!MO Kai< MQ}KHO Yat.4e npoBO.Q111Tb npou,egypy ynOM$lHYf0!11 onrnM!l!38L\ll1Vi, HO 

Of.lHOBpeMeHHO, f.lJls:I YM8Hb!ll8Hll!f! BJlll!>IHll!f! npOL\e{-lypbl OnTll!M!l!381_\ll!II! Ha npoqecc o6MeMa 

!l!HqJOpMa4111e�, npo4egypy OnTll!Mll138L\ll!II! }1(9JlaTe.nbHO ocyw,eCTBflf!Tb KaK MO>KHO pe}Ke. 

VisBeCTeH cnooo6 o6MeHa !l!Hcf.,OpMau,111ei:1 B 6ecnpoBOAHO� flOKaJlbHOvi cern (CM. En 

35 NQ1063789, MnK H 04 B 7/04, ony6n. 27.12.2000), BKJ11-04a1011�111i:1 neper.1a4y c noMO!llblO 

BCeHanpaBf1ElHHOC1 aMTeHHb! K8f1!1!0pOB04HOfO c111r1-1ana O,QHillM np111eMonepe.Qa!Ol.l.\ll1M 

ycTpoviCTBOM BTOPOMY np111eMoneper.1a1-0l.l.\eMy ycTpo!licrny, np1t1Hll!M81-0ll\8MY oTOM CllirHa.!1 TaiOKe 

BceHanpaa.neHHOiii aHTElHHOIA; 3aTeM onpeA8fl8Mll!e �13 MM0}1{0CTBa HanpaB.neHMblX aMTeHH 

BTOporo ycTpoilicrna TO�, Koropt:m o6ecne4illBaeT ny4w111e ycnoB!l!fl np111eMa c111rHana, nepe.QaYy 

40 BTOpblM np!lleMonepe1-1aKll.l.\11'1M ycTpOitiCTBOM C noMOll\bfO Bbl6paHHOiii aHTeHHbl Kant116pOBOYHOfO 

c111rnana, c.ny>1<al.l.\ero ,QnH Bb16opa nyl.lwei:1 no Kal.leCTBY np111eMa c111rnana HanpaB.neHHoiti 

aHTeHMbl nepeoro np111eMonepega10l.l.\ero ycTpo�cTBa, 11 ocyll\ecrnneHt11e 06Me1-1a illHQJOpMa4v1evi 

G nOMOll\b!O Bbi6paHHblX np111 nepe11a4e Kaf1!1!0pOB04HblX C!llrHaflOB ManpaBJleHHblX 8HT0HH 

nepeoro �1 BTOporo np111eMonepe,qa1-0t.4111x ycTpo�crn. 

45 !tlcnonbsoaaHv1e a 111sBeCTHOM cnoco6e HanpaBneHHb!X aHTeHH no3BO.nHeT o6ecne4!tlTb 

f-lOGTaT04HY!O Ha,Q8)KHOCTb pa/-illiOCBH31'1 BC.ileACTBvle yMeHblllSHVis:i BJl!lls:!Hl/is:i MHorony4eBolii 

!l!HTepcpepeHL\111111 Ill q:ie.Qlt!Hra. 8 TO }Ke apeMfl ycTaHOB.neH!l!e pa,[1!1!0CBf13ill Ma nepBOM 3Tane C 

it!CnO.nb3088Hi'10M BCeHanpaaneHHOvi 1-1111arpaMMbl 1113I1Y48H!t1H He n03BOJlf10T YB8Jlll14i'1Tb 

f-lOGs:araeMocTb 111n111 r-1anbHOCTb A61ACTBVis:i nonb30Barenelti WLAN no cpasHeHVifO co cnoco6aM�1, 

50 !l!CnOflb3YI-Ol.l.\ltlMll1 .QJlf! o6MeHa !l!HqJOpMa4111eiti BCeManpaB.neHHble aHTElHHbl. KpoMe Toro, np111 

ViCnOJ1b30BaHll1ll1 11!3BeCTHOro cnoco6a nape[-\ nepeAa4elA naKeTa A8HHblX He06XOAViMO ,QB8)K,Qb! 

nepe.QaBBTb 1{8J11'10pOB04HblVI C!tlrHa.n, I.JTO yBe.ll!l!l.lll!BaeT npO.QOHiKll!Te.nbHOCTb nepega41tl 

cnyme6Hoiti 111HcpopMa[.\v1111. 
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vl3BeCTeH cnoco6 OnTlliMlll33L\lllill nepe.Qa4111 C006lJ..\SHllit1 a 6ecnpOBO.QHOi"ii cern (CM. naTeHT 

CWA N25138327, MnK H 04 B 7/00, ony6n. 11.08.1992), Bl{.11!048101.l\illlli nepV!O.Qi1140GK)'f0 

neper�a4y OT 6a30BOM CT8HL\111111 K M0611iflbHOi"ii CTaHL\ll'ill'i CllirHana, HeCy!l.\em IIIH(pOpMal..\WO 0 

Ka4ecrne CBH3V!, onpeASflSH!lle MOO!llflbHO� GTaHl..\!l!Siii Ka4ecrna CBH3t1 np!II pa3m14Hb!X 

5 r10flO)l{eHi'1HX AillarpaMM mmpaBflSHHOCT!II aHTeHH 6a30BOiti CTaHU,illill Ill MOO!llflbHO!A GTaHl..\!11111, 

m,16op .Qfl>l nepe,qa1.1111 c..00611.\eH111i"ii rnx nono>KeH111iii f.'.l�1arpaMM HanpaaneHHOCTll'i aHTeHH 6aaoao111 

II! M06VlflbHOiti CTaHU,t1i"ii, KOTOpblEl o6ecne4111BafOT l1Y4Wee K846CTBO CBs:13111. 

B ltf3B0GTHOM cnoco6e npOi113BO,Q>'IT neplliO.Q1114ElCKlll!A npOl.\ElCC OnTIIIM!l!38L\IIIIII 1-1anpaBf18H!tlf! 

aHTSHHOro ny,-1a 6a30BOi"ii �, MOOV!JlbHOt1 CTaHl..\111!11 He3aBl'1CVIMO OT TSKYHWro Ka'-lecrna CBs:13�1, 4TO 

10 HeonpaB{:\aHHO yBefl!/141/'!BaeT AOllfO BpeMeHlll, 3aTp84!11BaeMyfO Ha ynoMflHYfbi!A npo4ecc 

OnTltlMIIISa[.\ltfltl, Iii, COOTB8TCTl3ElHHO, YMElHbWaeT 1-1orno BpeMeHltl, np1<1XO.Qs:lll.\ElrQCf! Ha nepe.Qa4y 

GaMIIIX COOO!J..\8Hllllli. 

Vi3BeCTeH cnooo6 P8AIIIOGBs:i3!11 B TeneKOMMYHIIIKaU,t10HHOiti CIIICTeMe, COCTOHlJ..\e,1 1113 

np111eMonepe.Q8!0lJ..\lllX ycTpoiiicrn, CHa6>KeHHblX HanpasneHHb!MIII aHTeHH8M!I! (CM. naTeHT CWA 
15 N25303240, MnK G 01 S 3/72, ony6n. 12.04.1994), BKJ1Kl'-laK:l!J..\llllli nepe,qa1.1y O.QHIIIM 

nptt1eMonepe.o,a10lJ.\ft'!M ycTpo�crnoM m1cpopMa1.111101-11-1oro na1<eTa, BKlll04a!OlJ.\ero 1<anill6poB04Hbl� 

C!tlrHan, onpe.QeneHllie BTOpb!M np111eMonepe1-1aKlll.\lllM ycTpoi"iiCTBOM 3H848Hlllf! Ka4eCTBa CB>13ill 

nplli pa3fllli4Hb!X nono>KeHills:IX .QillarpaMMbl HanpaBneHHOGTIII aHTeHHbi Ill Bbl6op nono>KeHllifl 

aHTeHHbl, o6ecneL!t1B8fO!l.\Elro HalllflY4Wee Ka4eCTBO CBR3!11, nOCJlSAYIO!l.\ltllli npt1eM 

20 IIIHqJOpMa41110HHblX naKeTOB Iii onpef.'.lel1eH111e K848CTBa CBf13111 np111 npL'ieMe Ka>K.Qoro 

1<1HcpopMau,v10HHoro naKeTa, noinopeH111e npo1.1ecca om111Mv1sa41111,1 HanpaaneH111>1 aHTeHHoro ny4a 

npltl CHltl>KElHlll!I! K846CTBa Cl3fl31ti H!l!}Ke 38.QSHHOro noporoaoro 3Ha4eH!l!R. 
B 1113B0CTHOM cnoco6e pa,QIIIOCBs:13111 3Ha48Hllle Ka4eCTBa CB5l31ti BO BpeMfl nepe.Qa4111 

ltfHqJOpMaU,V!!I! He onpe.QeflHKlT, B CBH3!1! C 4E:M MO>KeT !l!MeTb MeCTO noTepH L!8CTIII !11HqJOpM8L\!I!� 

2s nptt1 yxw1we1-11t1ft'! Ka4ecrna CBfl3111 B xo1-1e nepe,Qa4!1! .QaHHblX. 

Ha1116onee 6fllli3KIIIM no COBOKYflHOCTV! cytl\6CTBeHHb!X np1113HaKOB I{ 3a>lBflfl0MOMY 

!1!306pernHll!K) s:iBfls:ieTCR cnoco5 o6MeHa IIIHcpopMEll..\!l!6iii B 6ecnpOBO.QHOL>l cern (CM. naTeHT CWA

N26473036, MnK H 01 Q 3/24, ony6.n. 29.10.2002), COCTOfl!l.\8� !113 6asosoiii CTaHL\ltlltl ill 
M06111flbHblX CTaHqlliiii, CHa6)1(6HHb!X 8HTSHHaMIII C ynpaBmleMoiti f.'.llllarpaMMOlli HanpaaneHHOCTlli, B

30 COOTBElTGTB!llltf C KOTOpblM B npo1.1ecce o6MeHa lllHcpopMaU,ille� M06ill.flbHblEl CTaHL\l'lltl B nay3ax 

Me>K,Qy np!l!H!l!MaeMblM!tl naKeTaM!I! .QaHHb!X OCY!l.\8CTB.flf!fOT npo4e.Qypy OnT!tlM!/!381..\ft'!lll 

HanpasneH!l!fl aHTeHHoro ny4a .Qllfl o6ecne4eHlllfl Ka4eCTBa cs>13111 He Hlll)l(e 3a.QaHHoro 

noporosoro 3Ha4eHV!R. 

nplli 111cnonb30BaH1t1111 111sseCTHoro cnoco6a o6MeHa !/IHtjJopMa4111e111 sHa1.1eH111e Ka'-lecrna CBf13!1! 

35 BO BpeM>1 nepe,qa4!1! 111HcpopMaL\IIIIII He onpe.QernuoT, 4TO MO>KeT np111secrn K noTepe Yacrn 

ltfHqJOpMaU,V!ill nplll yxyAWElHillill KE14ElCTBa CBR3lll B XOAS nepe.o,a4lt1 ,QaHHblX. B TO )l{0 BpeMfl nplA 

coxpaHeH�1!/I np!l!eMneMoro KaYecrna CBfl3!/I ocyl.l.,\ecwne1-11t1e npol..\el�YPb! OnT!/IMlll3al..\lli!/I 

HanpaBf16H!llfl aHTeHHOro ny4a B Ka>K.QO� nay3e Me>K.Qy npt1Ht1M86MblM!II naKeTaMt1 .QaHHblX MO>KeT 

OK838TbCf! lll3I1lt1WHl/1M. B pesyJlbTaTe HeonpasgaHHO YB6flltf4lllBaeTCf! .QOJlfl BpeMeH!tl, 
40 3aTpa4111sae11,1as:1 Ha npo4e,qypy onrnM!/1381.\!l!!II 1-1anpasneH111fl aHTeHHoro ny4a, 111, coorneTcTBeHHO, 

yMeHbWaeTCR .QOflfl BpeMeH!II, np1AXO,[\fl!J..\8>1Cs:i Ha nepe14a4y GaMIAX OOOO!J..\0Hltliti. 

3a.Qa4eL>l 3aHB.nHeMoro 1,1306peTeH!l!f! f!Bns:i.nacb pa3pa60TKa TaKom cnoco6a pa.Qlt10CBH3lll B 

6ecnpOBO,QHOlli flOK8flbHOt1 OOTl/1, KOTOpb!II! Obi o6ecne4111fl YM6HbUJ6Hille Bfll/lf!Hllifl npm�e.Qypb! 

omlllM!ll3aL\!l!!I! Hanpas.neH!l!f! aHTe1-11-1oro ny4a Ha npo4ecc nepe.Qa4lt1 lllHcpopMaU,!1!!1! 3a c4eT 

45 Bb!Oopa onrnMaJlbHOm lllHTepBana BpeMeH!I! T Me>K.Qy 04epe,QHblM!tf np0l..\8CC8Mltl ynOM5lHYTO� 

Or1TIIIM�138l\llllll. 

nocTaBflSHHas:i 33,QaL!a pewaeTGs:i TeM, 4TO B cnoco6e pa.Q!IIOCBfl3!/I B 6ecnpOBOAHOlli 

noKanbHOiii cern, BKJ1104a10!l.\e� no MeHbWe� Mepe O.QHO np1t1eMonepe,Qa10!l.\ee ycrpo�crno, 

CHa6}1{0HHOe aHTeHHOi"ii C ynpaBnHeMoi:1 .QlllarpaMMOlli HanpasneHHOCrn, B COOTBeTGTBl/'1111 C 

50 KOTOpblM B npo4ecce OOMeHa !/IH(pOpMau,�mlli C K8K�1M-flft'!OO np111eMonepeA8fO!l.\illM ycTpolliCTBOM 

ynoMs:iHyroi"ii cern c noMOll.\bfO ynoMs:iHyroro npllieMonepef.'.lalO!l.\ero ycTpoiilcrna npe1-1sap�neJ1bHO 

ycTaHaBJlillBE!KlT noporoBoe 3H846H!,1e Ka4eCTBa CBs:131/l Ho, COOTBSTCTBYKl!J..\08 38.QaHHOMY 

MlllH!IIM8flbHOMY Ka4ecmy CBR3ft'!, nep�10.Q!/140CK!II no np!l!HillMaeMOMY C!llrHany onpe,QEllls:il-OT 
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Te&<yLL\ee 3Ha'-ieHille Ka4eCTBa CBA3!/l Ocur, 11p111 TeKyLL\eM 3Ha'-ieHillill Ka4eCTBa CBA3!/l Ocur, MeHbWeM 
noporosoro 3Ha4eHV!H H0, ocyw,ecrnnHK)T npoL\ecc onrnMV!3aL\fllfll HanpaBJ1eH1;1H aHTeHHoro nyLla 
p,o Tex nop, noKa TSK)fll\ee 3Ha4eHllle Ka4eCTB8 CB>l3Vi Ocur He 6y{.:leT paBHblM IIIJ1111 He npeBbiCIIIT 
noporosoro 3H840HV!s:! Ho, ComacHO V!306peTeHV!IO AOf10l1Hfl!TeJlbHO npeABap!l!T8JlbHO 

5 ycTaHaBrn,ma10T noporosoe 3Ha4eH!tle 1{840CTBa CBs:13111 Hmm(, COOTB0TCTBy1ow,ee 33A3HHOMY 
MaKCiliM8JlbHOMY Ka4eCTBY CBs-13111, nplll Te&<yLL\eM 3H840Hllllll Ka4eCTB8 CB>l3ili Ocur, 60JlbW0M IIIJ1111 
paBHOM sepxHeMy noporoBoMy 3Ha4eHV!K) Hmax, npOAOJl}KalOT ocyw,ecrnnmb o6MeH 
IIIHqJOpMa41;1e�, a np111 TeKYLL\0M 3Ha4eHIIIIII K840CTBa CBfl3�'1 Ocur, MeHbWeM Bepx1-1ero noporoBoro 
3H846H!l!s-1 Hmax, HO 60J1bUJeM iliflili paBHOM Hl/DKHeMy noporoBOMY 3H84eH!l!KJ Ho, npo,qomKalOT 

10 OCYLL\0CTBlls:!Tb o6MeH i11HqJOpMa1.4111eiii ill nplll 3TOM 4epe3 38A8HHbliii illHTepBaJl BpeMeHIII T
ocyw,ecTBJls-lK)T 04epe[.1HO� npOL\eCC OnTIIIM!tl3a4111111 HanpaBJl8H!t1H aHTeHHOro ny4a. 

nplll OCYLL\eCTBfleHilli/4 paµ�10CB>l31'1 38>18.ll>leMblM cnoco6oM Teeyw,ee 3Ha'-ieHilie K848CTBa CBs-13111 
Ocur· cpaBHt188K)T He TOllbKO C Hill}KHl/lM 38A8HHblM noporoBblM 3Ha4eHilleM Ho, KaK B cnoco6e
npoTOT!tlf16, HO !ti C BepXHIIIM 38A8HHblM noporoBbiM 3Ha48HilieM Hrnax· 8 3aBl/lCIIIMOCTIII OT Toro, 

15 B KaKO!A 30He oKa3blBaeTC>l Te&<yLL\ee 3Ha4eH1<1e Ka'-leCTBa ces:13�1 Ocur, n11160 oYepe.QHYKl 
omfl!M!A3aL\V!IO HanpaBneH�rn aHTeHHoro nyLla He npoBOAm (np�1 Ocur�Hmax), n11160 04epe.i::tHYK) 
npo4e/WPY orm,1M111Ja4111111 1-1anpaeneH111>1 aHTeHHom nyYa npoaoµs:iT 4epe3 38.QaHHbl� iliHTepean 
BpeMeHlll T (npill Hmax>Ocur�Ho), ll!l!OO npo4eAYPY OnTV!Mlll3a41111,1 HanpaBlleHVIA aHTOHHOro ny1.1a 
Ha4111Ha10T cpa3y nocne cpaBHeHilifl TS&<yll.\ero 3Ha'-leHilifl Ka4eCTBa CB5!3!t1 Ocur c noporoBblM 

20 3Ha4eHlll0M Ho (npill Ocur<Ho). nplll 3TOM !AHTepBaJl BpeMeHV! T MOIB:0T 661Tb 33A8H ilOCTOHHHb!M 
IIIJllll !AM0Tb nepeMeHHOe 3H840Hllle, HanpV!Mep, B 3aB!;1Cll!MOCTfll OT T0KYLL\Elro Ka4eCTBa CBs:13111. B 
pe3yflbTaTe yMeHbWaeTC51 .QOrm BpeMeHIII, 3aTpa411iBaeMafl Ha rlPOl.\8/-:\YPbl Of1TIIIMlll38L\lll!t1 
HanpaB.neH!l!fl aHTeHHOro JlY"-la, !II TeM caMblM yBefilll4!ABaeTC>l ,QOfiH BpeMeHV! Ha nepe.Qa4y 
none3HOiii !;IHqJOpMaU,!AIII. 

25 Ha speMfl npo4ecca om111M1113a41111111-1anpaBrseH111>1 aHTeHHom nyYa MO)l(eT 661Tb ocraHosneHa 
nepeAa1.1a !AHQJOpMa1.4111111. 

Ha BpeMH npo4ecca 011T!tlMll!38L\!tl!tl Hanpam1eHll!fl aHTeHHOro ny4a M0}1(9T 061Tb OCTaHOBneH 
npllleM �1HqJOpMa4111111. 

npo4ecc om111Mlllsa41111,1 HanpasneHt11A aHTeHHoro nyi,-sa MO}!{eT 661Tb ocyw,ecrnneH cneAyrow,i1M 
:JO 06paso1111. no MeHbwe� 1111epe O.QIIIH pa3 1113MeHfll{lT HanpasneH111e aHTeHHoro ny'-la, onpeµenfll{)T 

K848CTBO CBs:13111 11p111 Ka}l{.QOM HOBOM Hanpaa.neH!/1�1 aHTeHHOro ny4a, cpaBHIIIBalOT 3H848H!lls:i 
Ka4ecrna CBH3V!, nonyLleHHble npV! pa3m14Hb!X HanpaBJleH!AHX aHTeHHOro .ny'-la, onpeA0.llHIOT 
H8111J1Y4Wee 1113 nonyYeHHblX 11p111 pa3Jl!tl4HblX Hanpas.neHllls-lX aHTeHHOro ny'-la 3Ha49HIIIII! Ka4eCTB8 
CBR3M Ill 38f10MillH8fOT ero B Kal.!eCTBe T9K)'U,\ero 3H849Hllls:! Ka4eCTBa CBs:13111 ¼ur· 

35 COOTBOTCTBElHHO, HanpaBJleHflle aHTOHHOro ny4a ycTaHaBJl!l!BafOT B l<aLleCTBe T8KYLL\ero AJlH 
P,aHHoro np111eMonepe{.:la10ll\em ycTpO!ACTBa, nepeK11104a>1 aHTeHHY B aro HanpaeneH111e. 

HanpasneH!Ae aHTeHHOro .ny4a MQ}KHO !A3MeHmb no a3�MYTY !A/lllfllll ymy B03BblW0HVIA, np� 
3TOM V!3MeHRTb ero HanpaB.neHllle MOIB:HO nyTeM nepeKJli04eH!AH ,[!!l!arpaMMbl HanpaBJleHHOCTV! 
8HT6HHbl. vl3MeHeHllle HanpaBfl8Hlll51 aHTSHHOro ny4a M0}1(8T 061Tb ocyw,ecrnneHO t'1 rno6b!M 

40 APYrnM t..1ssecTHblM cnoco6oM. 
,[\aJlbHelliwee yMeHbW0H!Ae BJlV!HH!AH npou,eAYPbl onn1M!A38Ll,�1!A HanpaBJleH!A>l aHTeHHOro .nrm 

Ha npo4ecc nepe,Qal.!M IIIHQ)OpMaU,111!/l M0}1(8T 061Tb AOCTll!rHYTO, ecn111 npili 01.1epe.QHOM 
onpe.QeJleH!;l� Teeyli,\ero 3H840Hl/lA K849CTBa CBs:!3!A Qcur A0110fiHl'1TeJlbHO cpaBHV!BaTb ero no 
M0HbWeiii Mepe C O.QH!tlM 3aP,aHHblM npOM0>KYf04HbiM noporoBb!M 3Ha48H!t18M Hj, 

45 YAOB.neTBOp51KlLL\IIIM cooTHOUJeHIIIIO H0<Hj<Hrnax, r,qe j=1, 2, 3, ... , N. 8 3TOM c11y4ae 
Bbl6lllp810T Vi 38r10M�H8K)T B Ka4eCTBe Tel<yw,ero nopora Hcur(i) (rAe i - ilOPHAKOBbli"ii HOMep 
onepa4111111 onpeµeneHVifl Te&<yli,\ero 3Ha4eH!Afl Ka4eCTBa CBH3111 Ocur c 1-1a4ana pa6oTbi 
np111eMonepe.Qa10U,\ero ycTpoiiicTBa) 6f1lll)l(a111wee csepxy t11.nt11 CHlll3Y Te&<yLL\eMy 3Ha4eH!llKJ 
!{840CTBa CBH3111 Ocur OAHO !;13 noporoBblX 3Ha4eHV!II! Ho, Hj 111.11111 Hmm(• B 3aBV!Cll!MOCTfll OT 

50 OKpyi«atOU,\8111 o6cTaHOBK!ll Bb16op 6J1111}Ka1Awero K Ocur 3Ha'-leHWrl HJ caepxy 111n111 CHlll3Y MO}KeT
4epe[-\OBaTbCs:i. 

no OAHOMY Bap1;1aHTY 1113Me1-1eH111e 1111-!Tepsa.na speMeH111 T npo111sso.i::tm, y41;1Tb1BaH 3Ha4eH111e 
K84ecrna CBs:13111 Ocur, a IIIMeHHO �'lHTepaan BpeMeHVi T yMeHbWaeTCs-1, ecn111 npM O!..!epe{.:lHOM 
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onpeiieneH111111 Te&<yLL\ero JHaYeH111>1 Ka1.1ecrna CB>l3lll Ocur aenlllYIIIHa TefCYLL\ero 
nopora Hcur(i) yMeHbwaeTcH, 11 ysenw-1111saioT, ecn111 np111 o4epe.QHOM onpe.QeneH111111 Tei,cyLL\ero 
3H846HWR KaYeCTBa CB513111 Q

Clll" 
B0J11114111Ha T0K)'LL\6f0 nopora Hcur(i) YB0fllli4111BaeTC51 no cpaBHeHIIIIO 

C sanOMHeHHblM npe{:\W0CTBYfOLL\BllM ero 3Ha4eHill0M Hcur(!-1)· 
5 no BTOPOMY Bap111aHTY Bll3M0H6Hl/le !IIHTepsana BpeMeHl/l T npOlll3BO.Qf!T, Y4fl!Tb!Bas:! COCTOs:!Hl/le 

OKpyi«:atow,eiii o6CTaHOBKll1, a IIIMeHHO B c.nyYae coxpaHeHl/151 3H840Hlll51 Hcur(i) np!ll 04epe,D,HOM 
onpe.qe.neHBll!ll Te&<yLL\0fO 3Ha4eHIIIH KaYeCTBa CBH3l/l Ocur 38.Q8HHbliii �1HTepBan BpeMeHill T 
yBeJl!IIYViBafOT, a np!II ill3MeHeHIIIIII 3HaYeHillfl Hcur(!) B OOJlbWYID !11.11111 MeHbWYID CTOPOHY np111 
04epe,QHOM onpei.Je.lleHIIIIII TeKyn{ero 3H846Hl/l>l Ka4eCTBa GBs:13!11 Ocur 38,QSHHbliii l/lHTepBaJl 

10 speMeHlll T yMeHbWa!OT. 
Ecn111 np111 illCT048Hl/11/1 BpeMeHill T 3HaYeHl/le Hcur{i) OCTaJlOCb npe}l{Hl/lM, TO no .QpyroMy 

acneKTy 111306peT6Hl/ls:i OYepe,qHa>l OnT!l!Ml/l38L\!ll51 HanpaaneHt..111 aHTeHHOfO ny4a MO}l(eT Ob!Tb 
nponyLL\eHa. 

np111 OCYLL\6CTB.116HBl!Bll yKa3aHHblX npOL.\61'.JYP i113MeHeH!t151 speMeHl/l T KOHTpon111py!0T em 
15 npe,qeJlbHble 3Ha'-leHt..m. np111 yMeHbW6Hl/ll/l BllHTepsa.na BpeMeHt..1 T ero cpaBHViB8IOT G Hanepe,Q 

38.[181-!HblM MillHl/lM8JlbHb!M 3Ha4eHill0M T min Bil npill T, paBHOM IIIJll/l M6HbWeM T min, l/lHTepBaJl 
speMeHl/1 T ycTaHas.n111sa10T paBHblM 3HaYeHilllO T min· np111 ysem1YeH111111 lllHTepsana speMeHill T
ero cpaBHViB8IOT G Hanepe,q 3a,qaHHbiM MaKCIIIM8JlbHbiM 3Ha'-ieHllleM Tma,..._, l/l np!ll T paBHOM l/lfll/l 
60JlbWeM T max, 1/lHTepBaJl BpeMeMBll T ycTaHaBm1B81-0T paBl·lblM 3H346Hlllf0 T max· B 3TOM CJly'-lae 

20 MO>KeT OblTb 38i.J8H MaKCIIIM8JlbHbliii 1/lHTepsan speMeHl/l T max, np!t! AOCTl/l)l(6HBl!Bll KOTOporo B 
00s:!3aTeJlbHOM nopH.QKe OCYLL\8CTBJ15-1K)T OnTi'1Ml/l384BlllO Hanpas.neMills;J aHTeHHOro nria 

KaYeCTOO CBfl3l/l MO>KHO onpegerlf!Tb no M8HbW8!A Mepe no O.QHOMY napaMeTpy 
np111H111MaeMoro c111rna.na. Hanp!liMep, a KaYeCTBe napaMeTpa np!liHIIIMaeMoro c!lirHa.na MO}l{HO 
ill3Meps;iTb ypoBSHb nplllHl/lMaeMoro c111rnana, OTHOW0Hl/l6 ypoBH>l npv1Hl/lMaeMoro CvffHana K 

25 YPOBHl-0 wyMa, K03(pq)l/1l.,\l/10MT ow11160K, OTHOW0Hllle YPOBHH np!liHil!MaeMoro Cl/lrHana K YPOBMID 
noMeXl/l, r1pyrne ill3BeCTHble napaMeTpb! CillrHa.na l/l KOM6111Ha4!,'1!,'1 TaK!,'lX napaMeTpOB. 

3a51ans;ieMoe 1,1so6peTeHvie nos:ic1-1s;ieTcs;i cneAYIOLl.\lllMil! rpa¢w-1ec1<1,1M111 Marnp111anaMv1. 
Ha Q)l/lr. 1 cxeMaTl/l'-!HO noKa3aHa 6ecnpoBO.QHafl JlOKaJlbHaH ceTb, B KOTOPO!A OCYLL\8CTB.i1511DT 

pa[IIIIOCBJ;l3b 3as:1Bn>1eMblM cnoco6oM. 
30 Ha Q)l/lf.2 1/1 3 noKa3aHb! np111Mepbl B03M0),l{Hb!X nocne.QOBaTeJlbHOCTeitl onepal.,\illiii, 

OCYLl.\6CTBflfl6Mb!X npl/leMonepe,Qa!OLL\IIIM ycTpO!ACTBOM npill pa,QiAOCBfl31/1 B COOTBeTCTBillill C 
3a51Bns:ieMblM cnoco6oM np!,'1 JaAaHllll/1 i.JBYX noporoBblX 3Ha4eH111iii KaYecrna CBH3l/l Hmax III H0. 

Ha qJ!lir.4 - 7 noKa3aHb! npil!Mepbl B03MO)l{Hb!X noc.ne.QOBaTeJlbHOCTei-1 onepaL\flliii, 
ocyw,ecTBflfl0MblX np111eMonepe,Qa!OLL\IIIM ycTpO!ACTBOM npill P8A1110CBfl3l/l B OOOTBeTCTBillill C 

35 38s:1Bf1s:ieMblM cnooo6oM np!ll ,QOl10.11HIIITef1bHOM 38f-18Hl/ll/l 01'.JHOro npoMe)KYT04HOro noporoaoro 
3Ha4e1-1111s:1 Ka4ecrna css;i3v1 H1 ill ycTaMOBJleHvll/l TeeyLl.\ero nopora Hcur(!)· 

Ha cpliir.8 noKa3aHa OAHa 1113 B03MO)l{HbiX noc.neAOBaTeJ16HOCTe!A onepaL\Bll�, OCYLL\0CTBJ1fl0MblX 
npv1eMonepe,Qa!OLl.\fllM ycTpOMCTBOM np!ll pa.Ql/lOCBJ;l31/1 B coomeTCTBBll!ll C Jas;JBJls:!eMblM cnoco6oM 
np111 .QOf10.i1Hl/lTeJlbHOM 3aAaH!A!t1 MeCKOJlbKillX npoMe>eyr04Hb!X noporoBblX 3H846Hllliii KaYeCTBa 

40 CB5-131/1 H ., , H2, H3. 
Ha cp111r.9 np!liBe,QeHo npo.QOJ1}1(e1-1111e noc.ne.QOBaTe.nbHOCTl/l onepa4111i-1, noKasaHHb!X 1-1a QJ!lir.8. 
3aflBJ1fleMbliii cnoco6 pagillOCBf13111 MomeT 661Tb ocyw,ecTBfleH B 6ecnposog1-1oiii noKa.nbHO!A 

OOT!ll, vl306pa>KeHHOiii Ha cp111r. 1. 6ecnpOBO/J.H8H JlOK8.116Has:i 00Tb COCTOBIIT l/l3 CH86}1(eHHbiX 
aHT9HH8Ml/l 1 np111eMonepega1DLL\lllX ycTpoit!CTB 2, 3, 4, 5, 6, ... , M, no M8HbW9� Mepe O,QHO 1/13 

45 KOTOpblX CH86}1{eHO aHTeHMOiii C ynpasns:ieMOL1 ,QlllarpaMMO!A HanpaBJleHHOCT!A. np111 o6MeHe 
vlHtjJOpMat�llleili, Hanp!l!Mep, Me}i(.f.iy npllleMonepe['.\a!Oll�IIIMBll ycTpo�cmaMIII 2 Ill 5 nepBOHa48.11bHO 
3a.Qa!OT noporoaoe 3Ha4eH�m Ka'-lecma CBH3l/l Hmax III noporoBoe 3Ha4e1-1111e Ka4eCTBa css;i3111 H0 .. 

3Ha48H!tle Hmax ycTaMaBJ1111B8IOT B 3E!BillCl/1MOCTill OT TOfO, B COOTBeTCTBilllll C KaKillM 
Me)Ki.JYHapO/-iHblM cTa1-1r1apTOM cfJYHKL\lllOHBllpyeT WLAN (IEEE 802.11, IEEE 802.11a, IEEE 802. 

50 11 b Ill !SO 8802-'i 1, HI PELAN Tfllna 2), a T810l{8 Y4BllTblB31DT anp111opHbl8 CTaTBllCTBll46CKl/le .QaHHb!e 
0 Ka4ecme CBs:13!11 B peaflbHblX YCJlOBillflX pa60Tbl KOHKpeTHOl!I cern. 
06611.!HO Hmax COOTBeTCTByeT Ka4eCTBY CBs;J3i'1, nplll KOTOpOM K03tjJQJflll..\fll8HT OW!IIOOK M6HbW6 
3a.QaHHoro, onpe,QenHeMoro Tpe6oBaHBllHM!A no Ha.Qe)l{HOCT!li nepega4l/l .qaHMblX. 
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3HaYeHll!e Ho ycTaHaB.llli!Ba!OT, lilCXOf.li::I 1113 3aAaHHOfO Mll!Hll!ManbHOfO Ka4eCTBa CBl-131/1, np111 
!{OTOPOM 8Ll.\e B03MO>KHO ocyw,ecTBJleH!tle pa.Q!tlOCBfl3!tl 6e3 norep!tl i'1HQ)OpMaL\li!!tl. 
06blYHO Ho OOOTBeTcTByeT KaYecmy CBf13111, np111 KOTOpOM K03qJqJl/1L\l/10HT OWll!OOK paBeH 
rpaHll!4HOMY 3Hal.leH�1!0, AOnycKaeMOMY Tpe6oBaHll!f!M!tl no H8A6)KHOCTv'I nepe{:\al.ll/1 A8HHblX. 

5 Bo3MO>KHO 3a.Qmme noporoBb!X 3Ha'"lern11r1 Ka4eCTBa CB:R3!tl Hmax 1/1 H0, Y'"!ll!Tb!Barow,ee 
Tpe6oBaH�1fl fl!Cnorn,,3yeMblX ceTeBblX npOTOKO.llOB o6MeHa, Hanp111Mep, ynoM5lHYTbl8 3Ha4eHfll5l 
MOfYT ycrnHaBnll!BaTbCfl TaKl/1M o6pa30M, YTOObl o6ecne411!BancH npllieM.110Mbiiii ypoBeHb 
Hage)l{HOCTII! coe,Qll!H8Hl/1fl no TCP npOTO!{Ony. 

J].anee npllieMonepe,qa!Oll\ee yc1po111cTBO, Hanp111Mep 5, nepfllOAfll4ecK111 no np111Hfl!MaeM0My 
10 Cll!rHany onpe{:\ern:1eT T6K}'!l\06 3Ha46Hl/1e K846CTBa CBs:1311! Ocur II! npOlil3BOAl/1T cpaBHeH�1e 

nony4eHHoro 3Ha4eH!tl:R Ocur c noporoBb!MII! 3Ha4eHfll51Mll'I Hmax III H0 {CM. qmr.2, r1-1e nrn<a3aHa 
nocnef.lOBaTef1bHOCTb onepa4111111, np111 KOTopoiii BHaYane O

c;c1
r cpaBHll!BaeTCfl c Hmax, a JaTeM 

c H0, 111 QJVir.3, rAe noKasaHa nocne.QoBaTern:.HOCTb onepa4111�. np111 KOTopoiii 
BHa'-!ane Ouir 

cpaBHll!BaeTcs:i c H0, a 3aTeM c Hmax)- Ka'-!eCTBO CBfl311! np!t!eMonepepaK1lJ.lee 
15 ycTprn'kTBo 5 onpe[-\emieT no MeHbwei:ii Mepe no OAHOMY napaMeTpy np111H111MaeMoro c111rnana, B 

Ka4eCTBe KOToporo MO>KeT l/13MepmbCfl K03QJqJll!L\lr16MT OWll!OOI{, ypoBeHb npl/1H�1MaeMoro Cl/1rHana, 
OTHOW8Hl/18 ypoBHfl npt1Hl/1MaeMoro Ct'irH,ma K ypoBH!O wyMa fl!Jlf.11 ypoBHk.1 noMeXl/1 II! f1!00b!e 
f-1pyr111e 11130ecTHb1e napaMeTpb! c111rHana. 

np1r1 T61{Y!l\0M 3H8'"!0Hlrllrl Ka4eCTB8 CB:R31/1 Ocur, paBMOM lrlnlrl OOJlbWeM B8J1W-lll!Hbl Hmax,
20 np0/_10.ll)l{afOT OCYU\ElCTBJl51Tb np111eM Iii nepef.laYy li!HQJOpMaL\fllfll, He npOBOf-:\51 OnTl/1Mfll3al\li!IO 

1-1anpmmeH111>1 aHTeMHoro ny4a. 
np111 TeKYlJ.\0M 3Ha4eHl/11/1 KaLleCTBa CBf13!t! Ocur, MeHbWeM H0, np!tleMonepegaiolJ.\ee ycTpo'1crno 

5 Ha4111HaeT npou,ecc onTll!Mlii3aU,11111! HanpaBJ18Hli!fl aHTSHHOro ny4a aHTeHHbl 1, KOTOpb!!I! 
noBTOpfleT .QO Tex nop, noKa Teeyw,ee 3H346Hli!6 Ka4eCTBa CBfl3i'1 Ocur He OKa}l{eTC:R paBHb!M 111n111 

25 60JlbWl/1M Ho, 0nTfllM�138L\fllfO aHTeHHOro .nyYa aHTeHHbl 1 npllleMonepe,Qmow,ee ycTpolliCTBO 5 
00b!4HO Bblr10.f1Hf16T C.lleAY!Oll�lllM o6pa30M" lll3M6HfleT Of.lli!H ll!n!t! HeCKOJ1bKO pa3 HanpaBneHll!e 
aHTeHHOro ny4a, onpeAens:1i::i np!t1 Ka}Kf:\OM HOBOM HanpaB.110Hlflll! aHTeHHOro ny4a 3H84E!Hl/16 
Ka4ecrna CBfl3!tl. CpaBHll!BaeT nony4eHHble np!tl pa3Jll/14HbiX HanpaB.neHll!flX aHTeHHOro fly4a 
3Ha4eHIIIH, onpe[\enflfl Ha!t!ny4u_1ee 1113 nonyt1eHHblX np111 pa3f11114Hb!X Hanpas.neHll!flX aHTeHHoro 

30 ny4a 3H84E!Hllliii K840CTBa CBfl3i'1, 1/1 sanOMll!HaeT ero B Ka4eCTBe T8i<ylJ.lero 3H849Mll!fl Ka4eCTBa 
CBfl311! Ocur, a 3TO HanpasneHllle 3anoM111HaeT B Ka4ecrne Teey!..L\ero .QJlfl np111eMonepe{.:larow,ero 
ycTpOV!CTBa, C KOTOpbiM ocy111ecTBnfleTGfl o6MeH li!HqJOpMaq111evi. 

Ha speMH ocyw,ecrnneHlrlfl npou,ecca om1r1M!tl3a41r11/1 HanpasneM!tlfl aHTeHHoro ny4a MO>KeT 
061Tb OCTaHOB.lleHa neper-:ia4a ll!HqJOpMau,111111 npflleMoneper1at0Ll.\�1M ycTpoi:iiCTBOM 5 BO !t!300:>K8Hl/1e 

35 noTepb [-\aHHbiX, nocnaHHbiX npvieMonepe.Qa!OlJ.\lllM ycTpoiliCTBOM 5 npl/1 HeomviManbHbiX 
nOfl0)l{l9Hi'1flX aHTeHHOro ny4a. TalOKe, BO i'1308}1(aM!tle noTepb np!t!H!t!MaeMblX ,QaHHb!X, Ha 3TO 
apeMH MO)l{eT ObiTb OCTSHOBJleH np!t!eM fl!HqJOpMaU,1111/1 np111eMonepeASK1lJ.\ll'IM ycTpolliCTBOM 5. 

B 3aBv1ClrlMOCTfll OT pacnOJl0}K6Mll!fl B npocTpaHGTBe np1r1eMonepe.Qa10lJ.lero ycTpoiiiCTBa 2, C 
KOTOpblM B paccMaTp!tlBaeMOM Cfly4ae np!tleMonepega!OlJ.\09 ycTpo'1crno 5 OCY!l\8CTBn:ReT ceaHC 

40 CBfl31/1, HanpasneHll!e aHT0HHOro ny4a l/13M0Hs:10TCs:I n11160 no a3!t!MYTY, n11160 no ymy B03Bb!W8Hl/1A. 
HanpaBJl6H!tle aMTeHHOro ny4a aHTSHHbl 1 npV!eMonepe,QaiOlJ.ISro ycTpoikTBa 5 MO}l{HO 

li!3MeHf!Tb nyTeM nepeKJll040Hl/1fl nowarosoro 111.llll! HenpepblBHOro 11!3M8H0Hl/1fl f10Jl0}KBH!tl51 
[-\ll!arpaMMbl HanpaaneHHOCTl/1 aHTeHHb! 1. 

np111 T9K}'lJ.\0M 3Ha40Hl/111! KaLleCTBa CBH3!tl Ocur, M0HbW0M noporoBOro 3Ha49H!t!51 Hmax, MO 
45 60JlbWBM l/1fll/1 paBHOM noporoBOMY 3HS40Hi'1f0 Ho, np111e11.1onepe,Q8!0Ll.\88 ycTpO!tlCTBO 5 

npOf.lOfl)KaeT ocyu�ecTBnmb nepef-laYy 1/1 np!t!eM 111HcpopMaq�11/1 B Te4eH111e JaAaHHoro iilHTepsana 
BpeMeH!tl T, no v'ICT9419Hlrll/1 KOTOporo nplrlCTYnaeT K OnT!t'!Mlr13aU,l/11/1 1-1anpaBJ1eH�1:R aHTeHHOro J1YL!a, 
KaK on!t'!CaHO Bbl We. 

Benil!Yli!Ha liiHTepsana apeMeH!t! T 3aB!liCll!T OT CKJ1a{.'!b!BaiOU��1XC5l BHellJHll!X ycnOBlllili OOMeHa 
50 lilHQJOpMa4V1eiii B KOMKpeTHO� JlOKaflbHOiii cern 1/1 MO)l{l9T KOJle6aTbCfl OT COTb!X AOJle� cei<yHAb! .QO 

.QeCflTKOB CSKYHf-1. 
C 4en610 nony4eHv1s:i 1-1a!t'IOOJ1bwero :;icptj)eKTa OT np111MeMeHv1s:1 3a:RBnHeMoro cnoco5a o6MeHa 

lilHQJOpMa4V1e1r1, rlOM!IIMO rpaHlr14Hb!X noporoBb!X 3H8419HV!iii Ka4eCTBa CB:R31/1 Hmax Iii Ho M0}1{8T 
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061Tb .QOflOJlH!llTeJlbHO 3agaHO O.QHO illJlill HSCKOJlbKO npoMe�'T04HblX noporoBblX 3HaYeHll!!li 
!{846CTBa CBs:13!11 Hj, YAOBJlernopmolJ.l!IIX COOTHOWElH!llfO: Ho<H

j
<Hmax, rAe j=1, 2, ... , N, !II 

TElKYli.\00 Ka48CTBO CBfi31tl .QOnOJlHIIITSJlbHO cpaBHltlBaKrr C Hj. 
npoMe)KYT04Hble noporoBbie 3H846H!/ls:1 KaYeCTBa CBs:13111 Hj MOryT BbiOillpaTbCfl, Hanpv'lMep, 

5 !IICXOAfl ltl3 Tpe6yeMoro K03q)q)!IIL\!lleHTa OW!/l60K npi'l pa3J1W·!HblX CKopocrnx nepeA84!11 .QaHHb!X. 
B Ka4eCTBe TSK)fll\ero nopora Hcur(i) B 3TOM cny1.1ae np!llH!llMal-OT Ill aanoM111Ha1-0T 6J11t1)1(aiiiwee 

CBepxy !/lJl!/l CH!/l3Y K Tek.yW,eMy 3H848Hl/'lf0 KaYecmy CBfl31/'l Ocur OAHO !/l3 3Ha4eH!/l� Hmax, H
j 

ll!Jlll! Hoo

Ecrn-1 np111 04epe.QHOM onpeAeneHv11t1 TElKy'll\ero Ka4ecrna CBfi311! Ocur BeJ1111Yv1Ha Tek.)'ll\ero 
nopora Hcur(i) He 11!3M8Hs:16TGs:1 ill.Ill/I yseJ111!4Bl!BaeTC>I no cpaBHSHilliO C 3al10MH8HHbiM 

10 npeAwecmy!DW,1/'!M 3Ha4eHilleM, TO MO}KHO nv160 yBen111Y!/lBaTb 1/'!HTepsan speMeH!I! T (Ti
=Ti.1 +,1. T, 

me i - nops:i.QKOBbllli HOMep onepal_\m,1 onpe,o,eneH�1fi TSK)fll\ero 3HaYeH1t1>1 KaYecrsa CB>l31ti Ocur c 
Hal!ana pa6oTbl np1,1eMonepe,o,a1Dw,ero ycTpoOicTBa 5), m1160 nponyci<aTb Oliepe/-1HYIO npo4e,Qypy 
OllTl/'!Mf/13841/'llll HanpasneH!lls:! aHTeHHOro ny4a (Ti ''"T+iT). 

B ,o,pyroM Bap111aHTe peam13a41111t1 3as-1BnfleMoro cnoco6a MO}l(eT 661Tb yMeHbWeH !llHTepsan 
15 speMeH!/l T (T=T,.1-,1. T), ecn1,1 npltl o4epeAHOM onpeAeneH111111 rnry1.4ero Ka4eCTBa 

CBJ.'13!/l Ocur B8.ll!ll41i!Ha T0K)fll\6f0 nopora Hcur(i) 11!3M8HfleTCfl no cpaBH6H!/ll{) C 3anOMHeHHb!M 
npeAW0CTBYIDW,IIIM era 3H846H!/l0M. 

np!/l yBeJl!/l46H!l'HI! ltlHTepBaJla BpeMeHl/'l T Me>K,Qy OYepeAHb!Mf/1 npo4egypaM!I'! OnT!l!Mlt138l..\fllltl 
HanpaBfl0Hltl5l aHTeHHOro nyYa ,QOf10.llH�HeJlbHO MOJKHO cpaBHIIIB8Tb T0K)flJ.\lil� !/lHTepBafl BpeMeH!tl 

20 Ti C Hanepe.Q 38.QaHHbiM MaKCll!M8flbHb!M 1/'!HTepBaJlOM speMeH!/l Trnax Me}K/-ly 04epe.QHblMl/'l
npo4e.QypaM!I! OnT!t1Mll!38U,ill!t1 !II npll! T i� T max B o6H38TeJlbHOM nopH.QKe H84!1'!H3Tb 3TY npo4e.qypy. 
CpasHeH!lle T, c T max nosaonfieT 1t1s6e}l(aTb He}l(eJ1aTeJ1bHOro 1-1pesMepHoro ysenlfl4eH!llf1 T0KYll\8fO 
!l!HTepBana BpeMeH!/l Ti o 

AHallOrlil4HO, npv1 YMSHbWSH!tl!ll ltlHTepsana BpeMeH!tl T Me}K/-ly 04epe,QHblM!I'! npou,e,qypaM!tl 
25 onrnMf.113841/1!11 HanpaBfl0Hl/15l aHTeHHOro ny1-1a ,o,ono.nH!l!T8JlbHO MQ)l(HO cpaBHl/'!BaTb TeKYlJ.\lrllli

!IIHTepsan BpeMeH!tl Ti G HanepeA 38/-18HHblM Mf/!HltlM8JlbHblM !IIHTepBallOM BpeMeHi'l T min Me>K,Qy 
oYepegHblMl/1 npo4eAypaM111 ornMMi<13al_\111!/l III np111 Ti'.S:T min B o6fl3aTeflbHOM nopflAKe HaYIIIHaTb STY 
npo4e.Qypy. CpaBHeHl/'le Ti C Tmin r103BOJlfleT 11!306}K8Tb He}KeJlaTeJlbHOfO 4pe3MepHoro 

30 
YMSHbWeH!llfl T6K)fll\0ro IIIHTepBana BpeMeH!ll Ti . 

Hlt1)1{0 pacCMOTpeHbl np1t1Mepb! OCYll\0CTBfl0H!lls:! 38s:IBJls:10MOro cnocooa pa,Qlt10CBfl3i-1 B
5ecnpOBOAHOiii flOKaJlbH0!/1 cern. 

npv1Mep 1 (CM. q)!tir.2). 
np111eMonepe.r.1at0L4!/lM ycrpoOiCTBaM 6ecnpoBOAHOII! JlOKa.llbHOl/1 cern, QJYHKL\IIIOHIIIPYI-Oll\8111 B 

COOTBeTCTB!l!!II C Me>K,QyHapO.QHblM CTaHgapTOM IEEE 802.11, nepBOH848JlbHO 3agaHJT noporosoe 
35 3Ha4eH�1e K348GTBa CBs:13111 Hmax=i O ,Q6 Iii noporoBoe 3H340Hlile KaYeCTBa CEls:13111 Ho=3 .Q5, lt1CXO,Q5l

1/13 peaJ16HblX ycnOB!l!lli IIIX pa60Tbl. Kall0CTBO CBfl3f..1 B /-18HHOM np!llMepe onpe.Qefl>!JlOCb KaK 
OTHOWeHi'le ypoBHs:1 npll!Hll!MaeMoro G!l'!rHafla K ypoBHIO wyMa. 

npv1eMonepe,QaKllJ.\00 ycTpO!llCTBO, Hanp1t1Mep 5 (CM. ¢1t1r. 1), OCYlJ.\8CTBI15-'!KllJ.\08 11p111eM 1t1 
nepeAa4y 111Htj)opMa4i..m, nepltlOAlfl4ecK!I!, Hanpv'lMep 4epe3 0, 1 c, rn1peAen>1eT TeKYW,ee 3Ha'-leH111e 

40 Ka4ecma css:13111 Ocur no npillH!l'!MaeMoMy cfllrnany. Aanee np111eMonepe.QaKlll\ee ycrpo�cTBo
npOv13BO,Q�H cpaBH8Hlt18 110.llYYSHHOro 3H848H!/lfl Ocur C 38,QSHHblM noporoBbiM 3HaY0Hlt10M Hmax· 
Ecm1 T8K)fl46e 3H846Hll!8 K840CTB8 CBfl31t1 Ocur paBHO v1flv1 OK83blB8eTCH 

45 

6on1::,we Hmax (Hanp111Mep, Ocur=40 .Q5), TO np1t1eMonepe.Qa1-0ll\ee ycTpo111crno npOAOJ1}!{88T npv1eM 
v1 11epe1-1a1..1y 1t1H¢opMa4v1111, He npoBO.Qfl npo4erwPY onrnM1t13a4v1v1 HanpasneHv1s:1 aHTeHHoro ny1.1a. 

Ecm1 Teeyw,ee 3Ha'-leHll!e Ka4eCTBa CB5l3f..1 Ocur OKa3b!B86TGf1 M6HbWe Hmax (HanpV!Mep, Oc,ir=5 
.Q5), TO np1t1eMonepe.Qa1-0ll\88 ycTp0111CTBO ,Qa.nee OCYlJ.\8CTB.lls:18T cpaBHSH!lle Ocur C Ho, 

npv1 Ocu,, MeHbWeM H0 (Hanp�.-iMep, Ocur=1 t:16), npv1eMonepe.Qat01.4ee ycTpoiiicTBO npei<palJ.laeT 
nepeAa4y 111Htj)opMa4flli..1 1/'l HaYl/'!HaeT npo4e.Qypy OnTf/!Mf..13al..\v1!/l HanpasneHv1>1 aHTeHHoro nrm, 
11p111 KOTOpO!ll !/l3M0Hfl8T O.QIIIH !/lfl!/l HeCKO.llbKO pa3 HanpasneH!/le aHTSHHOro nyYa, onpe,Qeflflfl np111 

50 K8)1(.QOM HOBOM HanpaB.110H!ll!ll aHT0HHOro .nyqa 3Ha4eHll1e K8lleCTBa CBfi31/'l. B 38BIIICl/1MOCT!tl OT
pacnonomeH!l'!fl B npocrpaHCTBe npflleMonepegaHJ1.4ern ycTpo!licrna, c KOTOpbiM 
11p111eMonepe,Qa1-0ll\ee ycTp0111CTBO OCYll\0CTElflfl6T ceaHC CBl-13!/l, HanpaB.neH!lle aHTeHHOro .ny4a 
11!3MeHfieTcf1 1111160 no a31rlMYTY, n11160 no ymy B03Bb1weH111fl. HanpasneH111e aHTeHHoro .nyqa 
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aHTSHHbl 1 np111eMonepe,[\81-0U\ero ycTpovicrna MO}l{HO ill3MeH>lTb nyreM nepeKJl!OYSHill>l 
nowaroaoro ll!llll! HenpepblBHOro 11!3M01·10Hv'!s:I nOJl0}!{8Hil!>l ,J:!v'larpaMMbl HanpaaneHHOCTII! aHTeHHbl 
1. 

Hanp111Mep, 3 pasa Vl3MeHReTC>l Ha 90° HanpasneH111e aHTeHHoro ny4a, np111 
5 3TOM Oso=3, O1so=8, 0210=14. nony4eHHble npv'! pa3Jllll!..!HblX HanpaBJl0Hv'!s:IX aHT0HHOro ny,-m

3HaYeH111>1 090, 0180 111 0270 cpaBH111Ba101cs:1 Me)K{.ly cooo!li III onpeAens:ie1cs:1 Hall!ny4wee 11!3 
nony4eHH61X npli! pa3Jllt14HblX Hanpa8Jl0Hv'!s:IX aHTeHHOro ny4a 3H840Hli!� Ka4eCTBO CBi::l311! {B 
HaweM CJ1Y4ae 0210)- Ecn111 3TO 3H848Hllle 0210 OK83blBaeTC$'1 paBHblM ll!llll! OOJ1bW0M Ho (KaK B 
HaweM cny1.1ae), TO np111eMonepeAa1-0U\ee ycTpovicrno sanoM111HaeT era B Ka1.1ecrne Tei<ytJ.\ero 

10 3Ha4e1-1111s::i Ka4eCTBa CBfl3il! Ocur, a Hanpasne1-1111e aHTmmoro ny,m sanoM111HaeT B Ka4eCTBe
TeKyU\ero fJ..11$'1 np111eMonepega10U\ero yCTpo111crna, c KOTOpb!M ocyU\eCTBn11eTcfl o6MeH 
111Htf,)OpMa4111e!li. Ec.11111 Ha1116om,wee 3Ha4eH111e 0, 111311.mpeHHoe np111 pas.n1111.1HbiX Hanpas.neH111>1x 
aHTeHHOfO ny4a, OK83blBaeTCfl MeHbWe Ho, TO noBTOpfleTCs::l npo4e.Qypa onrn11111113a4il!il! 
aHTeHHOro ny1.1a AO Tex nap, noKa HaillOOflbWee 1113 1113MepeHHblX 3Ha40Hlllltl He OK8}1(8TCfl 

15 5om,W!l!M l/lJll/1 paBHblM Ho. 
np111 Ocur, 6onbweM 11!.flll! paBHOM Ho {Hanpll!Mep, Ocur=8 1-16), np111eMonepe.Qa10U\ee ycTpo111crno 

np01113BOP,�H cpaBHeHll!e BpeMeHlli t, npowegwero C MOM0HTa OKOH48Hll!s-l npeP,W0CTBYKJW,elli 
npo4e14ypbl OnTll!Mll!33i.,\ll!l/'l Hanpas.neHll!fl aHTeHHOro l1Y43, C 38.QaHHblM l/lHTepBaflOM BpeMeHII! T 
Me)K{.ly ABYMH coce.QHIIIM!tl npm-1e.QypaM111 onrnM�'13a4111111 {Hanpll!Mep, T=i c). Ecn111 speMf! 

20 01.1epegH01<1 omlr!Mlli3au,111111 eil.\e He HacTynll!.no, np�1eMonepe,Qa10w,ee ycTpo�crno npOAOJl}l{aeT 
nplrleM ii! nepe,Qa4y lr!Hcj:mpMa4111111, a nocne npowecTBllli::l 3a.QaHHoro 1111-ITepsana speMeHv'I T 
OCYtJ.\CCTBJlf!eT 04epet1HYIO npo4e1-1ypy OnT!t1Ml/!3a411!11! Hanpas.neH!llfl aHTeHHOro ny4a. 

On111caHHb1e Bb1we onepm-1111111 noBTOpflKJT np111 Ka}l(f:!OM oYepe,QHOM onpe1-1e.neHl/'lll! Ocw· 
TaKll!M o6pa30M, 8 38Bl/'!Cll!MOCrn OT BCJl!/141/'!Hbl Ocur BblOll!paeTCs:l O.Qll!H �13 Tpex pm&<ll!MOB 

25 pa60T6i npll!eMonepe1-1a10li.\ero ycTprnACTBa, a ll!MeHHo: np111 Ocur�.':Hmax OCYli.\SCTBJlHtOT np�'10M 111 

nepe.Qat.sy lr!Htj)opMa4t11111, He npoao,Qs:i onrnMll!3ai.,\lrll/'l Hanpas.neHll!fl aHTeHHoro ny4a, 

30 

np111 Hmax>Ocur2H0 ycTa1-1asn111Ba10T 3a/_1aHHbl� ll!HTepaan speMeH111 T Me>Kgy 0Yepet1HblMlll 
npo4e14ypaM111 onrnMt1sa4111111 HanpaaneH!llfl aHTeHHoro ny4a, .1111160 nplrl Ocur<H0 cpasy HalMHa!OT 
npo4ecc omv'!Mil!3a4111111 1-1anpaBneH111fl aHTeHHoro ny,-m. 

np111Mep 2 (CM. ¢111r.3). 
nplrleMonepe,QafOU\fllM ycTpoviCTBaM 6ecnpoBO,QHOvi JlOK3llbHO� cern, tj}yHKL,\!l!OHll!PYfOLI.\6� B 

COOTBeTCTBll!II! C Me)K{.lyHapO.QHblM CTE!H,QapTOM IEEE 802.1 fa, nepsoHa48Jlbl-lO 3a/_1<'.HOT 
noporoBble 3Ha4eH!lifl Ka4eCTBa cs113111 Hmax=40 A5 111 H0=5 .Q5 111cxo,Qs-i 1113 peam,Hb!X ycnoBVilli ll!X 
pa50Tbl. Ka4eCTBO CBfl3!1! B ,QaHHOM npt11Mepe onpe,Qemmocb KaK OTHOWSHflle YPOBH>l 

35 nplllHIIIMaeMoro ClllrHa.na K ypoBHl-0 noMeX!tl.

40 

45 

50 

,1],arsee np111eMonepe,QaKJw,ee ycTpo111cTBO, ocyli.\eCTBflfltOU\ee np111eM 111 nepeP,a1.1y 
!l!Hcj:)OpMa41/'!111, npOlll3BO.Qll!T Te :me onepai.,\11!1/'l, I..ITQ Ill B np!i!Mepe 1, HO CHa1..1ana OCYU\SCTBJls:JeT 
cpaaHeH111e Ocur c noporoBblM 3Ha4eH111eM 1<a1.1ecTBa CBfl3111 H0, a 3aTeM, np111 Ocur>H0, 
npOVi3BO[-\ll!T cpaBH8Hll!e C Hmax· 

nplr!Mep 3 (CM. ¢111r.4). 
np111eMonepegafOU\lllM ycTpollicTBaM 6ecnpOBO,[\HOIA JlOKaJlbHOl/1 cern, cj:)yHKL\ll!OHIIIPYI-OLI.\Clli B 

OOOTBSTCTBll!II! c Me}l(f:!yHapOf-lHblM CTaHP,apTOM IEEE 802.11 b, nepBOH3ll8JlbHO sapaKJT B Blll,Qe 

K03qJq)!t11_\!tleHTa OWll!OOK noporoBble 3Ha40Hlll>l KaYecrna CB5l3l/i Hmax=10-7, Ho= 10"4 Ill O,QHO

npoMe)!()'TOYHOe nopornsoe 3H840Hll!e K848CTBa CBfl3111 H 1
=10-5, YAOBJleTBOpfllOU\00

cooTHoweH111t0 H0<H1<H 111ax (B 3TOM criy1.1ae N=1). Tal{}l(e 3a,qat0T Ha4aflbHbiiii lllHTepsan speMeHt'i 
Me}l{,Qy COGe,QHll!MII! npOL�e,QypaMl/4 onrnMt,13a41/'!111 aHTeHHOro llyl.!a T o==0, 1 C. 8 Ka'-leCTBe 
napaMeTpa Kel49CTBa C8fl3!t1 B ,QaHHOM np1111111epe npll!Hf/lMa.ncf! K03Q.)q}lli41110HT OWll!OOK, 
rlOK83blB810tJ.\11!111, Ha KaKoe KOfllll49CTBO 6111T IIIHq)OpMa4111111 np!tlXO.Ql/iTCfl O[-\Ha OW!liOKa. 

npt11eMonepe.Q8fOli.\86 ycTpO�CTBO, OCYU\0CTBJ1HI-OU\Ce npt,10M Ill nepe,Qa'-ly ll!Hq)OpMaL\Vlill, 
nept110.Q1114eCKfll, Hanp�1Mep Yepea 0, 1 c, onpegen11eT Tei<ytJ.\ee 3Ha4eH111e KaYeCTBa CBl-'1311! Ocur no 
nplllHl/'!MaeMOMY Cl/irH3f1Y- ,1],anee npll!eMonepei.'j8fOU\ee ycTp01<1CTBO np01113BO.Ql/iT cpaBHSHl/ie 
nony4eHHOro 3Ha4eHl/4H QC,tr C 38,QaHHblM noporoBblM 3H3461-111!6M Hmax· 

Ec.11111 TeKyli.\ee 3HaYeH111e Ka1..1ecTBa CBl13�1 Ocur paBHO 111n111 oKa3blBaeTCH 
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5om,we Hmax (Hanpv'!Mep, Ocur""10"8), TO npltleMonepe.Qal-OlJ.\ElEl ycTpoiiiCTBO npOJ:10Jl}l{80T npltleM !11
neper�aYy 111Htj:JopMa4111fll, He npoBO.Q>l npo4eAYPY onrnM�138L\fllfll Hc.mpas.neH!llfl aHTeHHoro nrm. 

ECJllll TeKYlJ.\ElEl 3H840H!lle Ka4eCTBa CBi:!3111 Ocur OKa3b!BaeTCs::l 
MeHbWe Hmax (HanplllMep, Ocur

=5.1 o-5), TO np111eMonepeAa10w,ee ycTpOV!CTBO {.\aJlee
ocyw,ecTBm:leT cpaBH0Hltle Ocur C H1 . 

np111 Ocur, MeHbWeM H1, np111eMoneper.:1a!OlJ.lee ycTpo111cTBO ocyw,ecrnns-1eT Aanee 
cpaBHeH!lie Oc;ur C Ho. 

Ec.nfll B pe3yn1:>TaTe cpaBHeHf/15-1 oKa3a.nocb, '-!TO Ocur MeHbWe H0 (Hanp111Mep, OcL;r=3.104), 
nplrleMonepef.\81-0lJ.lee ycTpollicTBO ocylJ.leCTBJlHeT Te }l(e onepa4llllll om111M1t138L\lfllfl Hanpas.neH!IIH 

10 aHTeHHOro nyYa, '-!TO !11 B npll!Mepe 1 nplli Ocur<Ho.

15 

np1t1 Oc;ur, 50JlbWeM !l!Jl!II paBHOM Ho (Hanp1t1Mep, Oc;ur
=5. 10-5, KaK nplr!H!l!Manocb Bb!We),

np111eMonepega10w,ee ycrpo111crno npltlHltlMaeT 111 3anoMv'!HaeT B KaYeCTBe reKylJ.lero 
nopora Hcur(i) 6.11111>Kaliiwee CH!ll3Y 3Ha4eH111e H0. 

np!t! Ocur, 6on1:,,weM H1 (Hanp11111.mp, Ocur=5.1 o·6), np111eMonepe,qat0w,ee ycrpoiiicTBO np1111-1111MaeT
II! 3anoMt'1HaeT B Ka4eCTBe TeKyw,ero nopora Hcur{i) 3Ha4eH1.-ie H1 . 

,[l,anee npv1eMonepe,Qa1-0lJ.lee ycTpoiiicTBO cpaBHltlBaer reeyw,�1111 nopor Hcur{i) c ycTaHosneHHblM 
np111 npe.Qbif.lYl.l\ElM onpe,qeneH!t!!t! Ocur Tei<yW,ll!M nopomM Hcur(i-1)· 

Ecnv1 3Ha4eHil!e Teeyw,ero noporn Hcur(i) ocranocb npe>KHll!M {cne.nosarenbHO, ycnom.-i>l 

20 pa60Tbl B OOTl/1 CTaOll!JlbHble), TO yBeJ1W-ill!B88TC5l lliHTepBafl BpeMeHIII T Me}l(.Qy ABYMs:! coce.QHll!M!ll
npo4e,qypa11.w1 OnT!IIML1384!11!11, nepBOH848.llbHO paBHbill1 0, 1 C, Ha aem14111HY AT, Hanp111Mep, Ha 
0,01 c (T1

""Ti_1+,n, rine i - nopH.QKOBbllii HOMep onepai.,\ltlltl onpe.neneH!llH Te!{)'Ll\ero sMa4eH�1H 
Ka1.1ecrna CBfl3!1l Ocur c Ha1.1ana pa6oT61 npVleMonepeP,aiow,ero ycTpotkrna). 

npvi lll3MeHeH111111 3Ha'-leHvm Teeyw,ero nopora Hcurii) no cpaBHeHlf!IO c npe.QwecmyioW,lllM 
25 3Ha4eHll!eM Hcur{i-1) (c.ne,QOBaTe.llbHO, ycnOBll!fi pa6on,1 B ceT!tl HeCTaOlllflbHb!e), yMeHbWaeTCfi 

!llHTepsan speMeH111 T M8)1{f..1Y .QBYMH ooceAH!IIMili npou,eAypaM!ll omiliMV!3a4111111 Ha BeflV!'-IVlHY Lff
Ecnv1 speMs::i 01..1epeg1-1o!li omil!Mltl38LJ,il!ltl e1.4e He 1-1acrynltlno, npv1eMonepe,Qat0w,ee ycTpoiiicmo 

npo.Qon>KaeT np�1eM 111 nepe1-1a1.1y 111Hq.mpMa4111V1, a nocne npowecTB!llfi I/IHTepsana epeMeHVl T 
ocyw,ecmns::ieT o4epe.QHYIO npo1.4e1wpy onrnMVisa41t11t1 HanpasneHllls::i aHTeHHoro nyt.sa. 

30 Onll!caHHb!e Bb!We onepau,V1111 noBmps::iKJT np111 Ka>K.QOM 04epe,QHOM onpeineneHltl!II Ocur· 
npVlMep 4 (CM. q:wir .5). 
npvieMonepe,Qa!OW,lllM ycTpoliiCTBaM 6ecnpoBO,QHOlli JlOKanbHOlli cern, cpyHKL,\IIIOH!IIPYfOW,elli B 

comseTcrn111111 c Me}l(.QyHapo.QHblM cTaHP,apTOM IEEE 802.11 b, nepB0Ha1.1an1:,,1-10 3aP,alOT 
noporoBble 3Ha4eH!lif! Ka1.1ecTaa CBfl3!11 Hmax=15 A5, H0=4 .Q5 111 Of..1HO np0Me>Kyro1.1Hoe noporoaoe 

35 3Ha4eH111e Ka1.1ecTBa CBH3Vi H1
=7 .QEi, YAOBnemops:ifOlJ.lee COOTHoweHlf!IO H0<H 1 <H,nax (B 3TOM 

cny4ae N=1 ), a TaK}l{e 38.Q8fOT MaKCIIIM8flbHO .Qonycn'lMbliii ltlHTepBaJl BpeMeH!ll Me�y coce{.\HI/IMl/1 
npou,e.QypaMVl om111M111sau,111111 Hanpaene1-1111>1 aHTeHHoro .11y4a T max, paBHbilii, Hanp111Mep, 10 c. 

npv1eMonepe,QSfOlJ.\ElEl ycTpOl!lCTBO, OCYlJ.\0CTBJli::lfOW,ee npltleM ltl nepe,Qa4y l/lH(pOpMal.4!11!11, 
npO!tl3BOP,ll!T Te )1(8 onepaU,Vllli, 4TO ltl B npi'1Mepe 3, HO CHa4aJla ocyw,ecTB.lls:!0T cpaBH8Hil!e Ocur C 

40 noporoBbiM 3HaqeH111eM H0, a 3aTeM np111 Ocur
>H0 npo11!3BOf.lll!T cpaBHeHt1e Ocur c H1 111 

,QOf10J1Hll1TenbHO, B cny4ae yBenil!46Hltlfl il!HTepBana BpeMeHltl Me>K.Qy COC6tlHltlM!ll npo4eP,ypaMltl 
OnTVlM!ll3aU,ltlll!, cpaBHi'1BaeT 3>TOT ysern,NeHHb!!A lliHTepBafl BpeMeHIII C MaKCIIIM8.llbHO f.\OrlYCTll!MblM 
Tmax· 

npv1Mep 5 (cM. q:mr.6). 
45 np!t!eMonepe,t:1a10lJ..\VlM ycTpoiiiCT88M 6ecnpOBO,[\HOiii flOK8JlbH0111 cern, cpyHKL\il!OH!tlpy1-0w,elli B 

COOTBeTCTB!llltl c Me>K.QyHapOf..1HblM CTaHf],apTOM IEEE 802.11 b, nepBOH84S.llbHO 3a,QafOT 
noporoBble 3Ha4eH1t1s::i Ka"leCTBa CB>l3111 Hmax

"'13 in5, H0::::4 tJ,6 v1 o,qHo npoMe>eyro4Hoe noporosoe 
3Ha4eH111e Ka'-lecrna CBfl3Vl H.1=7 A5, YAOBfleTBOpfil-OW,ee cooTHOWElHIIIIO H0<Hf<Hniax (a 3TOM 
cny4ae N=1 ), a Ta!Ol<e 3a,Qa!OT Ha1.1an1:>Hbilii !IIHTepsan speMeHVi Me:mt:1y coce.QHll!MV! npoi.,\e.QypaMVi 

50 onrnM111aau,111V1 a1-1reHHom nyYa T 0=0, 15 c. 
,[l,anee npvieMonepe{.\alOlJ..\ee ycTpoliicrso, ocyw,ecmns::i1-0w,ee np111eM v1 nepe{.\a4y 

v1HcpopMa4Vi111, npovi3BO.Q1'1T Te }1(0 onepa4Villl, 4TO vi B np!llMepe 3, HO cHa4a.11a ocyw,ecrn.ni:ieT 
cpaBHeH!lle Ocur c noporoBbiM 3Ha<.ieHVleM Ka<.iecrna CBfl3111 H1, a 3aTeM np!ll Ocur>H1 npo!ll3BOP,ll!T 
cpaaHeHilie c Hmax, npVlHIIIMaeT !II aanoM111HaeT KaK TElk)'lJ..\VlVI nopor Hcur(i) OJl!ll)l{aiiiwee csepxy 
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noporoaoe 3HaYeH111e H1 Blllll/1 Hrnax· Ecrn11, Hanp111Mep, Ocur paBHO 9 f-lb, 
TO Hcur(i) ycTaHaBrn,maeTCf! paBHblM 3Ha40Hl/110 Hmax· Ecrn,1 !lpl/1 nOCJ16AY!OW,IIIX 
1113MepeHl/111X Q cur 6ygeT .il0)!{8Tb B 1/lHTepsane Me>K,[.\y H1 111 Ho (Hanpv1Mep, QClll" OK8)1(6TC>'I paBHblM 
6 [-lb, TO B Ka4eCTBe HcLlr{i) 

npV!Hl/'!MaeTCs:i 3Ha46Hllle H1. 
s np111Mep 6 (cM. q:wir.7}. 

np111eMonepe[-laKlW,IIIM ycTpO�CTBaM 6ecnpOBO[-\HO� JlOKam,Ho(;i c..ern, cpyHKl_\l/10Hll1PYIOW,eiii B 
OOOTBSTCTBV!li! c Me)K,QyHapo,QHblM CTaH,QapTOM IEEE 802. 11a, nepBOHa'-laflbHO 38Aa!OT 
noporom,1e s1-1a4eH111s:1 Ka'-lecTBa css:13111 Hmax=121-15, H0=4 1-15 111 O.QHO npoMe*YT04HOe noporneoe 
3Ha4eHBl!e KaYeCTBa CB$'13111H1=61-16, y.QoB.11eTBOp>110u�ee cooTHot11eHvno H0<Hf<Hmax (B 3TOM 

10 c.ny4ae N=1 }, a TaiOKe HaYaJlbHbllli 1/'!HTepBa.n BpeMeHlll Me}l(,Qy 00Ge.QHl/1Mli! npo4e,qypaMl/1 
OnTl/1MIIISa4tt1111 aHTeHHOro ny4a T o=O, 15 C 1/1 MaKCl/1Ma.llbHblL1 IIIHTepsan Me>K.Qy coce/_1HIIIML'1 
npo4e[-lypaMV1 om111M1113a4111111 aHTeHHoro .ny,-ia Tmax

=2 c. 
np111eMonepe.Qa!Ow,ee ycTpo!licmo, ocyll\ecrnns:ifOll\ee nplrleM 1/'l nepe.Qa4y 111Hcj:>0pMa1.4111111, 

nepl!IO,Q11146CKl/1, Hf.mp1t1Mep Yepe3 0, 15 C onpe.Qem1eT TSKYll\68 3H840Hl!le KaYeCTBa CB>13t'1 Ocur no 
15 np111H111MaeM0My c111rna.ny. /J,anee np111eMonepe,qafOll\ee ycTpollicrno npo!1!3B0/-1111T cpaBHeH111e 

nony'-leHHOro 3H840Hl/1>1 Ocur C 38A8HHblM noporoBblM 3Ha4eH�mM Hmax· ECfll/1 TeKYw,ee 3Ha'-l0Hllle 
KaYecma cs>1s111 Ocur paBHO t'lfllll 6onbwe Hmax (Hanp111Mep, Oclir=16 A5), TO np111eMonepe.QafOw,ee 
ycTprn'kmo npo,qon)KaeT np111eM �, nepe.Qa'-ly 111HcpopMa4111111, He nposog>1 npo4ecc om111M1113a4111111 
HanpaB.ne1-1B11>1 a1-1Tem1oro ny4a. 

20 Ecn111 T0KYll\88 3Hc.140Hllle KaYeCTBa CB>13ft1 QCllr OK83b!B88TC'.A M8HbW8 Hmax (Hanp111Mep, Ocur=5 
A5), TO np111eMonepe.qai-0w,ee ycTpoi'-1cTBO [-lanee ocyw,ecmn>1eT cpaBHeH111e Ocur c H1. 

np111 Q.�Llr, MeHbWeM H1, np111eMonepe,QaKlw,ee ycTpO!llCTBO ocyw,ecTBJ1HeT ,Qanee 
cpaBH8Hllie Ocur C Ho. 

Ec.nl/1 B pe3yllbTaTe cpaBHeHlll$'1 oKasanocb, YTO Ocur MeHbWe H0 {Hanp111Mep, Ocur=3 ,q5), 
25 nptt1eMonepe,Qa!Ow,ee ycTpO!llCTBO ocyw,ecTBJ1HeT Te )1(0 om'.lpau,111111, tJTO 111 B np111r,11epe 1 

npvi Or_;ur<Ho. 
npl/1 Ocur, 6on1::,weM ill.ill/! paBHOM Ho {Hanpli!Mep, Ocur=5 ,q5, KaK np111Hl/1Ma.nocb Bbl We), 

nptt1eMonepe,Qa!Ow,ee ycTpO!llCTBO npl,,'IHIIIMaeT III sanoMtt1HaeT B Ka4eCTBe 6.nmKa'1wero csepxy 
TeK)'lllSfO nopora Hcur{i) 3Ha4eH111e H 1 · 

30 np111 Ocur, 6on1::,weM H1 (Hanp1-1Mep, Ocur=8 ,q5), np1,1eMonepe,qa10ll\ee yc1po'1crno np1111-1111MaeT 
ill aanoM111HaeT B KaLleCTBe Ofllll}l{a�wero csepxy TeKyw,ero nopora Hcur(il 3HaYeH111e Hniax· 

/J,anee np111eMonepe,qafOu�ee ycTpovicTBO cpaBHIIIBaeT TeKyLq1111-1 nopor Hcllr(i) c 
ycTaHOBJ18HHblM!t1 np!I! npe.QblAYll\0M onpe.QeJleHlllf/1 Ocur noporoM Hcur{i-1)· 

Ec.11111 3H8'-i0Hl/1e Hcllr(i) nopora OCTa8TC'.A H61113MSHHblM np111 01.1epe�1HbiX 
35 onpe1-1e.neHlll>lX Q CLlr (ycnOBlll>l pa60Tbl B OOTIII CTaOBl!nbHble), TO nponyC1<aeTC>l 04epe,QH8$'1 

npo4e,qypa onrnM111sa4111B11 HanpaeneHIIIH aHTeHHoro nyYa. B Girnx ycnos111i::ix npo4e.Qypa 
om111M111sa4111111 npoBO.QlllTC'.A fll/1Wb np111 111cTe'-leH111111 speMeHft'I T max, npowe.nwero nocne npose1-1eH111s:i 
npe.Qbl/-lYIJ.4elli npm-1eAypb1 omviM1113au,vi111 HanpasneHl/1$1 aHTeHHoro .ny4a. 

np111 l/13M0H6HIIIIII 3Ha48Hl/1i::l nopora Hcur{i) no cpaBHBHIIIIO C npe,QW8CTBYIOll\l/1M 
40 3Ha4eH�18M Hcur(i-1) (ycnOBlll>l pa60Tbl B (',8Tl/1 HeCTa6�rnbHbie) OYepe.QHYKl npo4e,Qypy 

OnTIIIMll!3a41;m HanpaBJl0HV!>l aHTeHHOro ny4a npOBO,QHT np111 fl!CT840Hll!l/1 BpeMeHl/1 To, 
npowegwern C MOMeHTa OKOH4aHIIIH npe,Qb!,Qyw,e� OnTl/1Mlll36L\llilli. 

OnlllcaHHble BblHJe onepaq111111 nrnnop$1KJT np111 Ka)l{,[!OM 04epe,QHOM onpe14e.11eH111111 Ocur· 
npV!Mep 7 (CM. qmr.8 111 cp1,1r.9}. 

45 np111eMonepe.Qa10ll\l/1M ycTpo(;lcTBaM 6ecnpoBOAHO!ll JlOK8JlbHO� earn, ¢YHKL\IIIOH!t1PYI-OW,e� B 
OOOTBSTCTBl/1111 C Me}l(,QyHapOAHblM CT8Hf'.\8PTOM IEEE. 802.11a, nepBOHaYa.116HO 3a,qaKlT 
noporoBble 3H8'-l0Hlllf! Ka4eCTBa CBi::!3!1! Hmax

=30 .145, Ho=5 ,Q5 Ill TPl/1 npOM6)l{YT04HblX noporoBblX 
3HaYeH111(;i Ka4ecrna CBi::!31/1 Hf=10 AEi, H2

=15 AEi, H3=10 AEi, YAOBfleTBOPfllOll\1/10 
coornm11eHB11Kl H0<H1<H2<H3<Hmax (a 3TOM c.nyYae N=3), a TaKll(S HaYa.nbHbl� IIIHTepsa.n 

50 BpeMeHIII Me>K.Qy coce,QHIIIMl/1 npou,e.QypaMIII onrnMl/1381..\1111/1 aHTeHHOro .ny4a To=O, 15 C VI 
MaKCIIIMBflbHbl!ll lllHTepBafl M0)1(.QY coce,QHL'IMIII npo4ej.\ypaM111 Or1TIIIM�138L\IIIIII aHTeHHOro 
.ny4a Tmax

=2 C. 
np111eMonepe,Qa!Ow,ee ycTpolllCTBo, ocyll\eCTBJ1>1f0114ee np111eM 1/1 nepe.QatJy �1HcpopMa1.4111111, 
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nep1110.Q1111.1ecK!ll, Hanp111Mep '-lepe3 0, 1 c, onper-1en>1eT TeKyw,ee 3Ha4eH!lle Ka'-leCTBa CBf13VI QcLir no 
npt11Ht11Mae11110My c111r1-1any. )],anee np111eMonepe,qmow,ee ycTpoiiicmo npm'!3BO.Qll!T cpam1em-1e 
nony'-leHHoro 3HaYeH111>1 Ocur c aa,QaHHbiM noporoBblM 3Ha'-leH�1eM Hmax· Ecnf.11 T8K}'ll.\ee 3HaYeHille 
Ka4ecrna CB>l3ill Ocur paBHO vm!ll 60i7bWe Hmax (Hanp111Mep, Ocur

=35 ,q5), TO np�1eMonepe,Qaf01.4ee 
s ycTpo�cTBO npo,qomimeT npt11eM fl! nepe.qa1.1y lllHQJOp1111au,t11111, He npoBO,QH npou,e,qypy omt11M1113au,111111 

HanpaeneHlll>l aHTeHHoro ny1.1a. 
Ecnlll Tei<yl.l.\66 3Ha'-leH!l!e Ka4eCTBa CB>l3ill Ocur OK83b!BaeTCfl M6HbWe Hmax (Hanp!l!Mep, Ocur=8 

.D,5), TO npllleMonepe.D,al-Oll\00 ycTpO�CTBO ,qanee OCYll.\GCTBJlHeT cpaBH8Hille Ocur C H3. 
np!ll Ocur MeHbUJeM H3, np111eMoneper.1ai-mqee ycTpovicrno ocyuwcrnmieT .Qa.nee 

10 nocne,QoBaTeflbHOe cpaBHeH111e Ocur c H2, H 1 !II H0. 
B paccMaTp1t1BaeMOM cny•-me (Ocur=8 .Q5) B Ka1.1ecTBe Tei<yll\ero nopora Hcur(i) npillHillMaeTCfl 

6mt>Kaviwee 6om,wee no een!ll'-lfl!He Tei<y1.4eMy Ka4eCTBY CBl-13!/l Ocur - npoMe:>KyT04Hoe 
noporosoe 3Ha'-leH1t1e H 1

= i0 ,q5. 
Ecm-1 B )Ke pe3ynbTaTe cpaBHSH!llfl OKa3anocb, '-iTO Ocur MeHbWe Ho (Hanp1t1Mep, Ocur=4 i'J.5}, 

15 np!lleMoneper-1aiow,ee ycTpollicTBO ocy1.4ecTBJ1fleT Te )1(6 onepau,111111, 4TO Ill s np111Mepe 1 
nplt'l Ocur<Ho. 

)],anee npVleMonepe{.lafOl.l..\80 ycTpOOiCTBO cpaBHf/lBaeT T8KYl1.\illiii nopor Hcur(i) C ycTaHOBJ10HHblM 
np!ll npe.Qbl,r.:\Yll\8M onpe,qeneHlli!ll Ocur noporoM Hcur{i-1)· 

Ecnlll 3H8'-l0H!l!e TElK),'L4ero nopora OCTaeTCH H6lll3M6HHb!M nplt'l 04epe;:lHblX 
20 onpei'].eneH1,rnx Q cur (ycnoBf.11>1 pa5oTbl B c..eTill crn6w.nbHb1e), TO nponyCKaerc>1 04epei'].Ha$'1 

npou,e,qypa OnTlllMill3aL\lllfll aHTeHHOfO ny'-la. B 3Tlt'!X ycnOBillHX npou,e.qypa OnTillMVl38U,illl'1 
npoBO.D,illTCfl JlillWb np111111creYeH111t11 speMeH111 T max, npowe,qwero nocne npose1.:ie1-1111f! npe.QblAYl.l..\Svi 
npm\ei'J,ypb1 om111MV138L\IIIIII aHTeHHoro ny1.1a 

np!li lt'l3MeHeHfl!Vi 3Ha1..1eH111H Tecy1.4ero nopora no cpasHeHlt'llD c npe,QwecTBYI-Oll\!liM s1-1a1.1eHilleM 
25 (ycnOBl/lfl pa60Tbl B ceT!li HeCTaDillflbHble) 04epe.QHYIO npo4egypy npoBO,Qm npill �1CTe40Hillill 

BpeMeH!ll To, npOLU0AUJero C MOMeHTa OKOH4aHl,m npe,Qbl,QYll_\e� OnTIIIMVl38qilllll aHTeHHOro ny-ya. 
Onl.ilcaHHb!e BblWe onepau,111111 noBTOPflfOT np111 Ka>K,QOM 04epeAHOM onpe14eneH1t11t1 Ocur· 
Cne,qyer OTM0Tl/1Tb, '-iTO np111Be,QeHHblMIII BblWe np111MepaM�1 He orpaHill41/iB8lOTCH 803MO}l{Hble 

BapVlaHTbl !llCnOJ163088HVl$'1 3af1Bni::ieMoro cnoco6a o6MeHa !llHcpopMal\lllelli B 6ecnpOBOAHOVI 
30 flOKi:lflbHOiii CE!Till. 

<t>opMyna 111306peTeHl.ilfl 
1. Cnoco5 pa,QillOCBfl31t'l B 5ecnpoBOP,HOiii JlOK8flbHO� cern, BKf11{l48IOl.l.\61A no M0HbWeiii Mepe

O,QHO npflleMonepeA,:'.HOl.l..\ee ycTpoviCTBO, CH80)1{0HHOe aHTeHHOvi C ynpaBnfleMOVI g1,mrpaMMOiii 
35 HanpaBJleHHOCT!ll, 38KfllO'-l8IOU\llllliCfl B TOM, 4TO C noMO!l\b!O ynoMi::iHYTOro np!lleMonepe,QaK:lll\efO 

ycTpo�crna c ynpaBnAeMoiii 14111arpaMMO� Hanpasne1-1Hocrn ocyll\eCTBflfll{lT o6MeH 1,mcpopMau,111e� 
C K8KlllM-ilf/lOO npflleMonepeA8IOl.l..\lllM ycTpoiiiCTBOM OOTIII, B npou,ecoo o6MeHa !l!HqJOpMal.,\lllevi 
nepll!OP,lt'l46CKf/l no npillHll!MaeMOMY ClllrHany onpe,QeJlHIOT T6KYll\06 3Ha4eHille Ka4eCTBa 
CB$'13!1i Ocur l-1 nep1110,QillYeCK1t1 ocyw,ecrnflfll{lT npou,ecc onrnMill38U,111l'1 HanpasneHlllfl aHTeHHoro 

40 .ny'-ia, np111 3TOM npegBaplllT0J1bHO ycTaHaBJlfl!BalOT noporosoe 3HaYeH!tle Ka4eCTBa CBfl31/1 Ho, 
COOTB8TCTBYI-OW,ee 38,QaHHOMY MillHll!Maf1bHOMY Kal..!eCTBY CBfl3VI, !II nplt'l Tei<yl.L\eM 3Ha4eHlt'lill 
KaYecrna CBH3lll Ocur, M8HbW0M ynoMAHYTOro noporosoro 3H848Hl'1A Ho, ocyw,ecTBflfll{lT 
ynoMHHYTbl� npoqecc om111M111aaqv1l.il HanpasneHllis:i aHTeHHoro ny1.1a r.10 rex nop, noKa Tecyu�ee 
3Ha4eH�m K346CTBa CBH3lll Ocur He 6ygeT paBHblM illJl!li He npeBb!C�H ynoMHHYTOfO noporoeoro 

45 3H840Hill>1 Ho, OTJlill'-icll-Oll\lll�Cfl TeM, '-iTO gonOJlHll!TeflbHO npegsapll!TeflbHO ycrnHaBJlll!BalOT 
noporosoe 3HaYeH!lle Ka'-leCTBa CBs:13111 Hrmw COOTB8TCTBYIOU�ee 38i'J,8HHOMY MaKCVIMa.nbHOMY 
K84ecrny CB>131t'l, np!I! 3TOM np�1 reeyw,eM 3Ha4eH!lilll Ka4ecma CBs:131,1 Ocur, OOflbWeM ViJlf/1 paBHOM 
ynoMAHYTOMY noporoBOMY 3Hcl46Hll!IO Hmax, npo.D,OJ1)K8IOT OCYll.\GCTBJlHTb o6MeH 1111-1cpopMa4111elli, a 
np!ll T6KYll\8M 3H8'-l8Hl.ilt,1 KaYeCTBa CBfl3f/l QCllr> MeHbUJeM ynoMs:iHyToro noporosoro 

50 3Ha4eH�1A H max, HO 6onbweM ViJl!li paBHOM ynoMflHYTOMY noporosoMy 3Ha4eHVilO H0, 1.1epe3 
3a,QaHHbliii !l!HTepBaJl BpeMeHl/1 T OCYl1.\0CTBJ1f!IOT 04epe,QHO� npOl.,\0CC onn1Mill38L\111L'i 
HanpaBneHll!H aHTBHHOro ny4a. 

2. Cnoco6 no n.1, OTfl!l!4810ll\!l!iiiCH TeM, 4TO Ha BpeMA ynoMHHYTOfO npou,ecca OnTViMlt'l3aU,!lilll
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HanpaBJleHBl!s:1 aHTeHHOro nria OCT8H8B.11111Ba!OT nepe.Qa4y lliHqJOpMa�lillil. 
3. Cnoco6 no n.1, orn1;14arow,1;11Aci::i TeM, 4TO Ha spe1111s:1 yn0Mm1yroro npo4ecca om111Mv'!3aL\ll!BI! 

HanpaBrn3Hilll-1 aHTeHHOro .11y4a OCTaHaBJllllBalOT npvieM il!HqJOpMaL\�1111. 
4. Cnoco6 no n:1, OTJl!l!4afOW,Blliiics:i TeM, 4TO nplil ynoMflHYTOM npou,ecce omll!MB113au,1m..1

5 1-1anpasneHll!:R aHTElHHOro ny4a no ME!H6Wei;., Mepe O.Qll!H pas !;13MeH:RfOT HanpaBJlGH!;le aHTeHHOfO 
nyYa , npvi Ka}K,[\OM HOBOM Hanpas.neH111111 aHTeHHoro ny'-la onpe1-1enJ.11-0T 3Ha4eH�1e Ka4eCTBa GB513111, 
onpe.Qen:RKlT 5om,wee 11!3 nony4eHHblX np111 pasnBll4HblX HanpasneHBl!f!X aHTeHHoro ny4a 
3Ha40Hilli;., Ka4eGTBa CBf!311! Ill 3anOMIIIHalOT ero B K846CTBe Teeyw,ero 3H348H!;l:R Ka4eCTBa 
CBs:13l/i Q cur· 

10 5. Cnoco6 no nA, OTJl!l!4afOW,Blliiics:i TeM, 4TO HanpasneHllie aHTeHHoro ny4a 111sMeHs:ii0T no 
a3�-1MYTY 111/!;IJlv'! yr.ny B03BblWGHflls:!. 

6. Cnoco6 no n.4, OTJllliYalOW,lliVIC51 TeM, YTO HanpaBneHllie aHTeHHOro ny,-ia lil3M8H51!0T nyreM
nepeK.rli046Hlilf1 ,Qll!arpaMMbl HanpaBJleHHOCTlil aHTeHHbl. 

7. Cnoco5 no n.1, OTJl!l!YafOW,lllli!Clol TeM, 4TO .QOnOf1HIIITeflbHO npe.QBapviTeflbHO ycTaHaBJllilB8!0T
15 no MeHbweiii Mepe Of-1HO npoMe:iKyToYHoe noporosoe 3Ha4eH111e Ka4eCTBa CBl-13lli Hj, 

YAOBJleTBopi::i1ow,ee COOTHOWGHll!iO Ho<Hj<Hmax, r.i::ie j"'1, 2 ... N, BblOll!Pi:lKlT Ill 3anOMll!Ha!OT B 
Ka'-iecrne rnryw,ero nopora Hcur(i) 6rnu1<aiiiwee cBepxy lllJllll GHlll3Y ynoMflHYTOMY rnryw,eMy 
3Ha4eHBll!O KaYeCTBa CB513111 Ocltr O,QHO !113 ynoMs:JHY,-biX noporoBblX 3HaYeH!lliii Ho, Hj 111rn.11 H rnax, 
np111 3TOM yn0Mi::i1-1yr1:,1i;., m!Tepsan BpeMe1-1111 T yMeHbwaroT, ecn111 np�1 o4epe.QHOM onpe.QeneH111111 

20 Teryw,ero 3Ha4eHflll-1 KaYeGTBa CBl-13111 Ocur BeJ11114111Ha TeKyw,ero nopora Hcur(i) yMeHbwaeTCl-l no 
cpaBH8Hll!IQ C sanOMHeHHb!M npe.QWeCTBYIOLI.\lllM ero 31-1348H!;leM Hcur(i-1)· 

8. Cnoco6 no n.7, OTJlll!48IOW,llliiiCR TeM, 4TO cpaBHIIIB8!0T 3H348Hll!e ynoMflHYTOfO 1111-iTepBana 
Bp8M8Hll1 TC HanepeA 3aAaHHblM MlllHlllMaJlbHb!M 3HaYeHVleM T mill Ill np!t! T, paBHOM lilJllli 
M8HbWeM Tmin, v'IHTepBaJl BpeMeHII! T ycTaHaBflll!ElafClT paBHb!M 3Ha4eHll!IQ T min· 

25 9. Cnoco6 no n.7, OTJlll!48IOW,llliiiCR TeM, 4TO ynoMRHY,-bl!A fl!HTepBaJl BpeMeHII! T YB0flll!4fl!B8!0T,
ecn111 np111 04epe[IHOM onper;eneHllllll KaYecrna GB:R3ill Ocur Benw--11/lHa T6KYt1\ero 
nopora Hcur(i) yaern,14111saeTC:R no cpaBH0H!IIIO C sanOMHeHHblM npeAW6CTBYIOLI.\!tlfl,l ero 3Ha4eHl'16M 
Hcur{i)· 

10. Cnoco6 no n.9, OTJ111l4af0tl\llliiics:1 TeM, 4TO cpaBHlliBafOT 3Ha4eH111e ynoMf1Hyroro ll!HTepsana
30 ElpeMeHlil TC Hanepe.Q 3elf:\e!HHblM M8KC!;1Me!JlbHblM 3Hel40HllieM T max !;1 npv'I T, paBHOM Bl!flll! 

OOJlbWeM T max, IIIHTepBaJl BpeMeHII! T ycTaHaBflll!B3IOT paBHb!M 3H848Hlllf0 T max· 
11. Cnoco6 no n. 7, om1;14af0tl\B11iiics:1 TeM, 4TO ynoMs:iHyTb!lli lliHTepsan BpeMeH111 T

YB8J1!;14Bl!B3IOT, ecn111 nplll 048P8AHOM onpe,QeneHv'lltl 1{846CTBa CBi::l311! Ocur B0JlW-lv'!Ha Teryw,ero 
nopora Hcur(i) He lll3M8HRl9TCf1 no cpaBHl9Hll1K.l C sanOMHeHHb!M npe�1wecTBYIOW,lliM ero 3Ha'-leHllleM 

35 Hcur{i-1)· 
12. Cnoco6 no n.11, OTJ1!;14elfOW,!;1!ACJ;! TeM, 4TO cpaBHlilBe!IOT 3H849Hv'le ynoMflHyroro !;IHTepBana

BpeMeHVI TC Hanepe1-1 sa,QaHHb!M MaKCIIIM8JlbHbiM SH81.l6H!tl0M T max Iii np1,1 T, paBHOM lllJllll 
60.nbweM Tmax, v'IHTepsany BpeMeHBI! T npv1n111cb1Ba10T 3Ha4eH!lle Tmax· 

13. Cnoco6 no n.11, OTJ111!4e!IOW,ll!!ACf! TeM, 4TO ynoMf!HY,-bllt! 1/!HTepBafl BpeMeHIII T YMISHbWafOT,
40 ecnlli np�1 04epeAHOM onpe�1eneH111111 Ka'-!ecrna css:is111 Ocu r Ben111'-!111Ha TeKyw,ero 

nopora Hcur(i) ysenll!4Bl!ElaeTCs:I no cpaBHeH�1iO C 3anOMH6HHblM npe,QWGCTBYIOW,�1M era 3H840H!lleM 
Hcur{i-1)· 

14. Cnoco6 no n.13, OTJlillYa!OU�l"IV!Cs:! T6M, 4TO cpaBHVIBa!OT SHa4eHllie ynoM:RHYTOfO 1'1HT6pBana 
BpeMeHlil T C  Hanepe.Q 38.QBHHb!M M!IIHIIIM8JlbHblM 3H3419Hlll9M Trnin Ill nplll T, paBHOM ll!Jlll! 

45 M8HbWl9M T min, fl!HTepm.m BpeMeHII! T YCTaHaBf111!B3IOT paBHb!M 3H8419Hll!IO T min· 
15. Cnoco6 no n.1, OTJ111iY81Qll�illV!Cf1 T6M, YTO ,QOnOJlH�He.llbHO npe,QBap!l!Te.llbHO

ycrnHaBJlv'IB8iOT no MeHbWevi Mepe O,QHO npoMe}Ky'TO\..lHOe noporoaoe 3H846Hv'le 1{840CTBa CBi::l311! 
Hj, YAOBJleTBOPl-llOW,ee COOTHOW9Hlill0 Ho<Ht�Hmax, r,Qe j=1, 2 ... N, Bb!Oll!palOT Ill aanOMll!H3IOT 
B KaYeCTBe TeKYU\ero nopora Hcur{i) 6m,i)Kaiiirnee csepxy lliJllli CHlli3Y ynoMflHYTOMY TeKyu�eMy 

50 3H34eH�1fO Ka4eCTBa CBR3v'I 0cur 0,[\1-10 11!3 ynOM:RHYfblX noporoBblX 3Ha48Hll!!A Ho, HJ, ll!Jlll! Hmax, 
npll! STOM ocyw,ecrnneHvie o4epe[1Horo ynoMf1Hyroro npou,ecca om111M1;1sau,111111 HanpaeneHlilfl 
a1-1TeHHoro ny4a nponycKaiOT, ecn111 no 111cTe4eHv'lv'I ynoMs:iHy-roro !;IHTepaana apeMeHII! T He 
11!3MeH:ReTCfl B8J1!;14Bl!Ha T6KYLI.\8f0 nopora Hcur(i) no cpaBH6Hv'lfO C 3anOMH0HHblM 
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nper-:iwecTBYIOl.l\ll'lM ero JHaYeHVleM Hcur(i-1)· 
16. Cnoco6 no n.15, OTJ111!4alOl.l\il!�Cfl TeM, 4TO cpaBHl,1BalOT cyMMY nponyll\SHHblX ynoMHHYTblX

lllHTepsanoa BpeMeHIII TC Hanepeg 3agaHHblM MaKClt1M8J1bHblM �1HTepBaJ10M T max 1/1 npvi T, 
paBHOM V!Jllfl 50nbW0M T max, V!HTSpBa.n BpeMeHvl T YCT3H3BJllf!BalOT paBHblM 3Ha40Hlf!K) T max· 

5 17. Cnoco6 no n.1, OTJ111!4alOll\ll!i:1Cf! TeM, 4TO ynoMHHYT00 T0Ky'll\00 3H840Hlfle Ka4eCTBa CBH3v1
Ocur onpegem110T no np111H111MaeM0My c1,1rnany, no.nyYeHHOMY B OTBeT Ha nocnaHHbl� aanpoc. 

i 8. Cnoco5 no n.1, 0Tl1W-l310ll\111�CH TeM, 4TO ynoMHHYTOe TeKyw,ee 3Ha4e1-1111e K346GTBa CBf131fl 
Qcur onpe.QeJlHIOT no Me1-11:,welti Mepe no Of.lHOMY napaME.:npy npv11-1111MaeMoro cv1r1-1ana. 

19. Cnoco6 no n.18, OTJ111148IOU�l'111ics:i TeM, 4TO B K346CTBe ynoMs:IHYTOro napaMeTpa
10 nplr!HV!MaeMoro clflrHa.na v13MepHKJT yposeHb np�1H111MaeMoro c�1rnana. 

20. Cnoco6 no n.18, omw-1a10ll\il!�Cfl TeM, YTO B Ka4ecrne ynoMHHYTOro napaMeTpa
npV1HV1Mae11,mro CVlrHana 1113Meps:!!OT OTHOWSHV!e ypoBHs:i np111H�1MaeMoro ClllrHana K ypoBHK) wyMa. 

21. Cnoco5 no n. i 8, OTJ11114310ll\11111iCH TeM, 4TO B Kal.leCTBe ynoMHHYTOfO napaMeTpa
nplr!HIIIMaeMOfO ClllfHa.na 1113Mep5HOT OTHOWeHll!e ypoBH51 npil!HIIIMaeMoro Cll!rHana K ypoBHIO 

15 n0Mex111. 

20 

25 

30 

35 

40 

50 

22. Cnoco6 no n.18, OTJ11114alOLl.\11111iCH TeM, 4TO B Ka4eCTBe ynoMHHYTOfO napaMeTpa
nplllHIIIMaeMOfO ClllfHa.na v13MepfHOT K03(pq.'l111L\111eHT OWVlOOK. 
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DETAILED ACTION 

Notice of Pre-A/A or A/A Status 

1. The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AIA. 

Response to Arguments 

2. Applicant's arguments with respect to claims 1-16 have been considered but are

moot because the arguments do not apply to any of the references being used in the 

current rejection. 

Election/Restrictions 

3. Claims 17-40 are withdrawn from consideration based on 03/11/2020 election of

group I claim 1-16. (see Applicant' response filed on March, 11, 2020 "In response to 

the Office Action dated February 13, 2020, in which the Office issued a requirement 

under 35 USC 121 for Applicant to restrict prosecution to a single group of claims, 

Applicant respectfully elects Group I, claims 1 through 16"). 

Continued Examination Under 37 CFR 1.114 

4. A request for continued examination under 37 CFR 1 .114, including the fee set

forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 

application is eligible for continued examination under 37 CFR 1.114, and the fee set 

forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 

has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 

9/28/2020 has been entered. 
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Application/Control Number: 16/099,390 

Art Unit: 2415 

Status of Claims 

Page 3 

5. This Office Action is in response to the application filed on 09/28/2020. Claims

1 through 16 are presently pending and are presented for examination. 

Examiner's note I 

6. In the event the determination of the status of the application as subject to AIA

35 U.S.C. 102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, 

any correction of the statutory basis for the rejection will not be considered a new 

ground of rejection if the prior art relied upon, and the rationale supporting the rejection, 

would be the same under either status. 

Examiner's note II 

7. Claims 17-40 must be cancelled in next applicant response when the claims will

be in condition for allowance. 

Response to Arguments 

8. Applicant's arguments with respect to claims 1-11 have been considered but are

moot because the new ground of rejection does not rely on any reference applied in the 

prior rejection of record for any teaching or matter specifically challenged in the 

argument. 
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Application/Control Number: 16/099,390 

Art Unit: 2415 

Claim Rejections - 35 USC § 112

9. The following is a quotation of the first paragraph of 35 U.S.C. 112(a):

(a) IN GENERAL-The specification shall contain a written description of the

invention, and of the manner and process of making and using it, in such full, clear, concise, 

and exact terms as to enable any person skilled in the art to which it pertains, or with which it 

is most nearly connected, to make and use the same, and shall set forth the best mode 

contemplated by the inventor or joint inventor of carrying out the invention. 

The following is a quotation of the first paragraph of pre-AIA 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the 

manner and process of making and using it, in such full, clear, concise, and exact terms as to 

enable any person skilled in the art to which it pertains, or with which it is most nearly 

connected, to make and use the same, and shall set forth the best mode contemplated by the 

inventor of carrying out his invention. 

Page 4 

Claim 2 is rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-AIA), first 

paragraph, as failing to comply with the written description requirement. The claim(s) 

contains subject matter which was not described in the specification in such a way as to 

reasonably convey to one skilled in the relevant art that the inventor or a joint inventor, 

or for applications subject to pre-AIA 35 U.S.C. 112, the inventor(s), at the time the 

application was filed, had possession of the claimed invention. 

Claim 2 is rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-AIA), first 

paragraph, because it recites the "limitation compare the frequency band of the 

transmission to a predetermined threshold" this limitation is not disclosed in the 

specification, therefore it is considered a new matter. Therefore, the limitation 

"determine that the transmission of the one or more SI messages from the 

communication network utilizes at least one beamformed communication based on the 

frequency band of the transmission exceeding the predetermined threshold" is also new 

matter. 
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Application/Control Number: 16/099,390 

Art Unit: 2415 

Claim Rejections - 35 USC § 103

10. The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action: 

A patent for a claimed invention may not be obtained, notwithstanding that the claimed 

invention is not identically disclosed as set forth in section 102, if the differences between the 

claimed invention and the prior art are such that the claimed invention as a whole would have 

been obvious before the effective filing date of the claimed invention to a person having 

ordinary skill in the art to which the claimed invention pertains. Patentability shall not be 

negated by the manner in which the invention was made. 

Page 5 

Claims 1-8 and 11 are rejected under 35 U.S.C. 103 as being unpatentable over 

Kubotaba et al. (US 2016/0234736 A1) in view of Sun et al. (US 2019/0124650 A1). 

For claim 1 Kubotaba teaches wireless transmit/receive unit (WTRU) in 

communication with a communication network (see Fig. 4 "UE 115-b (WTRU) in a 

wireless communication network"), the WTRU comprising: 

a memory (see Fig. 15 ''UE Memory Module coupled to the UE processor 

Module"); 

a processor (see Fig. 15 "UE Memory Module coupled to the UE processor 

Module" and paragraph 10 "UE is configured to perform a method"), the processor 

configured at least to: 

determine to request one or more system information (SI) messages from the 

communication network (see Fig. 32 "transmitting a first signal, the first signal including 

an indication of whether system information is to be request by a UE (determine to 

request}", Fig. 37 "transmitting a request for the additional system information", 

paragraphs 9-12 "request for system information by UE from the network", paragraph 84 
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"providing system information in response to a request sent by a UE (WTRU)", and Fig. 

7 "UE SI Request Module 720"); and 

determine whether a transmission of the one or more SI message from the 

communication network will utilize at least one beamformed communication (see Fig. 

28: 2810, Fig. 31:3110, "system information is received via broad-beam 

communication", Fig. 32:3220, 3225, 3230 "broad-beam mode of communication based 

on request for system information with indication", paragraph 9 "system information is 

transmitted to UE via narrow-beam", paragraph 11 "system information is transmitted to 

UE via broad-beam", and paragraph 12 "system information is transmitted to UE via 

narrow-beam or broad-beam") based on one or more communication parameters
.1

wherein the one or more communication parameters include a frequency band of the 

communication or a quality of a downlink signal (see paragraph 84 "providing system 

information in response to a request sent by a UE (WTRU)", paragraph 9 "transmitting 

SI via unicast or narrow-band operation after being requested by UE", paragraph 12 

"obtaining information via broadband-beam or narrow-band beam", paragraph 109 "a 

sync signal may specify fewer parameters for transmission of MSIB or service -specific 

transmission request", and paragraph 124 "the SIBs 375, 390 may include a service

specific configuration such as SI parameters specifically configured to improve the 

service or meet service requirements", paragraph 128 "UE requests SI for more than 

one service in the SIB Tx requests 372 ... a parameter based on the service 

requirements for each requested service provided by a separate SI", paragraph 149 

"MSIB content FreqBand information (system information includes at least 
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communication parameter being Frequency band)", and paragraph 315 "communication 

parameters received from the base station"); and 

a transceiver (see Fig. 15 "UE Transceiver Modules" and paragraph 213 "UE 

transceiver') , the transceiver configured at least to: 

receive at least one of the one or more SI messages from the communication 

network via the at least one beamformed communication or the non t:l0amfon¥10€i 

@ommination (see paragraph 85 "UE may listen to receive the service-specific system 

information", paragraph 162 ''UE 115-e is operating using an on-demand SI mode, 

meaning that the UE 115-e is to transmit a request to receive SI"). 

Kubotaba does not explicitly teach non-beamformed communication-although it 

is not required based on the claim language using the optional at least one of ... or

format. 

However, Sun teaches the non-beamformed common control channels are also 

mandatory for initial system information/random access channel (RACH) resource 

assignment/paging related signaling. Another proposal is that the cell-specific common 

control channels, such as system information related to DL signaling are transmitted 

using the beam-formed transmission without exact channel information (see paragraphs 

55-56). In addition, Sun teaches PSS/SSS non-beamformed communication may be

mandatory as an exemplary signaling (see paragraph 88). Therefore, Sun teaches both 

Non-beamforming and beam forming communication applied to system information 

signaling based on for example overcoming path loss (see Sun: paragraph 55). In 

addition, Sun teaches The DL control channel is transmitted by means of beam forming 

to overcome the strong path loss of the mmw channel. However, these beam-formed 
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DL control channel transmissions mainly enhance signal strength of user equipment 

(UE) or UE group to which the beam is pointed, and therefore they are more suitable for 

the UE specific DL control channels, for example, uplink (UL) grant or DL grant 

signaling for a particular UE (see Sun: paragraph 55). 

Thus, it would have been obvious to a person of ordinary skill in the art before 

the date claimed invention to use the teachings Sun in on demand SI request of 

Kubotaba to enable a user equipment to determine when it receives beamformed and 

non-beamformed communication carrying system information (see Sun: paragraph 55). 

For claim 2 Kubotaba in view of Sun teaches the WTRU, wherein the one or 

more communication parameters include the frequency band of the transmission, the 

processor being further configured to: 

compare the frequency band of the transmission to a predetermined threshold 

(see Sun: paragraph 68 " L TE frequency band 100 MHz comparison with mmv 

frequency bandwidth of 500 MHz or 1 GHz or get even bigger"); and 

determine that the transmission of the one or more SI messages from the 

communication network utilizes at least one beamformed communication based on the 

frequency band of the transmission exceeding the predetermined threshold (see Sun:

paragraph 68 "LTE frequency band 100 MHz comparison with mmv frequency 

bandwidth of 500 MHz or 1 GHz or get even bigger", paragraph 55 "DL control channel 

is transmitted by means of beam forming to overcome the strong path loss of the mmw 

channel", and Kubota: paragraph 108 "frequency for MSIB transmission request"). 
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For claim 3 Kubotaba in view of Sun teaches the WTRU, wherein the one or 

more communication parameters further include a characteristic of a downlink signal, 

the transceiver being further configured to: receive the downlink signal, the processor 

being further configured to: 

identify the characteristic of the downlink signal (see Kubota: paragraph 118 

"PDCCH"); and 

determine that the transmission of the one or more SI messages from the 

communication network utilizes at least one beamformed communication based on the 

identified characteristic of the downlink signal (see Kubota: paragraph 117 "transmit 

MSIB transmission request based on PDCCH and narrow-beam transmission mode"). 

For claim 4 the WTRU, Kubotaba in view of Sun teaches wherein the downlink 

signal includes a reference signal (see Kubota: paragraph 96 "control signal is 

reference signals, control channel, etc."). 

For claim 5 Kubotaba in view of Sun teaches the WTRU, wherein the 

characteristic of the downlink signal includes one or more of: a type of the reference 

signal, a s�•stom signaturn, a met signaturn, a ea.sis S0€1UOnoo, er eno er mere 

13rodofinod S0€1UOnoo numl3ors (see Kubota: paragraph 96 "control signal is reference 

signals, control channel, etc.", and paragraph 110 "sounding reference signal"). 
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For claim 6 Kubotaba in view of Sun teaches the WTRU, wherein the type of the 

reference signal is a synchronization signal (see Kubota: paragraphs 109-110 "sync 

signal"). 

For claim 7 Kubotaba in view of Sun teaches the WTRU, wherein the one or 

more communication parameters further include information provided in a broadcast 

message the transceiver being further configured to: 

receive the broadcast message, the processor being further configured to: 

identify the information in the broadcast message and determine that the 

transmission of the one or more SI messages from the communication network utilizes 

at least one beamformed communication based on the information in the broadcast 

message (see Kubota: paragraph 11 and Fig. 28 "receiving a first signal, the first signal 

including an indication of whether system information is to be requested by the UE and 

receiving via a second signal in accordance with the indication, the second signal being 

transmitted via a broadcast or broad-beam operation"). 

For claim 8 Kubotaba in view of Sun teaches the WTRU, wherein the 

information provided in the broadcast message is included in at least one of: a master 

s�·stem iRf0rmati0R 1310el< �Ml�L or a system information block (SIB), or a system 

information message (see Kubota: paragraphs 7-8, 11, 13, 15, 24, 29, 83-84, 

"broadcast system information for UEs", paragraph 114 "transmit MSIB in broadcast 

mode"). 
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For claim 11 Kubotaba in view of Sun teaches the WTRU, wherein the 

Page 11 

processor is further configured to initiate an uplink (UL) request to the communication 

network for the one or more SI messages (see Kubotaba: Fig. 4 "MSIB transmission 

request"). 

11. Claims 9-10 are rejected under 35 U.S.C. 103 as being unpatentable over

Kubotaba in view of Sun and further in view of Kubotaba et al. (US 2017/0064691 A 1-

hereafter Kubota-691 ). 

For claim 9 Kubotaba in view of Sun does not explicitly teach the WTRU, 

wherein the one or more communication parameters include the quality of the downlink 

signal, the transceiver being further configured to: 

However, Kubota-691 teaches "reference signal received quality (RSRQ) (see 

paragraph 47 and paragraph 54 "compare measurement results, e.g., radio quality 

(such as signal strength or other parameters)"). 

Kubotaba in view of Sun does not explicitly teach receive the downlink signal, 

the processor being further configured to: 

measure the quality of the downlink signal 

However, Kubota-691 teaches this limitation (see paragraph 47 "strongest 

measurement results :RSRP or RSRQ"): and 

Kubotaba further in view of Cudak further in view of Sun does not explicitly 

teach determine that the transmission of the one or more SI messages from the 
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communication network utilizes at least one beamformed communication based on the 

quality of the downlink signal being below a predetermined threshold 

However, Kubota-691 teaches this limitation (see Fig. 7 "request base station 

system information", paragraph 98 "UE petiorms measurements and compare the 

system information against one or more service requirements, and select a cell on 

which to camp based on the service-specific requirements and general network 

condition information as available"). 

Thus, it would have been obvious to a person of ordinary skill in the art before 

the date claimed invention to use the teachings Kubotaba-691 in the combined on 

demand SI request of Sun and Kubotaba for UE to select a cell on which to camp 

based on the service-specific requirements and general network condition information 

as available (see Kubotaba-691: paragraph 98). 

For claim 10 Kubotaba in view of Sun further in view of Kubotaba-691 teaches 

the WTRU, wherein the downlink signal includes a reference signal, and the quality of 

the downlink signal includes a received power of the reference signal (see Kubotaba-

691: paragraph 47 "strongest measurement results: RSRP or RSRQ"). 

Allowable Subject Matter 

12. Claims 12-16 are allowed.

The following is an examiner's statement for reasons for allowance:

Claims 12-16 are allowable over the prior art of record since references taken

individually or in combination fails to particularly disclose to determine one or more 
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uplink (UL) resources with which to communicate information for a WTRU reception of 

the one or more on-demand SI messages based on the requested one or more on

demand SI messages based on a mapping between the one or more UL resources and 

the at least one DL beam of the one or more DL beam and on the requested one or 

more on-demand SI messages, the information for the WTRU reception including the at 

least one DL beam. 

Conclusion 

13. The prior art made of record and not relied upon is considered pertinent to

applicant's disclosure: Cudak et al. (US 2015/0201368 A 1 ). 

14. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to David M OVEISSI whose telephone number is 

(571 )270-3127. The examiner can normally be reached on Monday-Friday 8Am-5PM. 

Examiner interviews are available via telephone, in-person, and video 

conferencing using a USPTO supplied web-based collaboration tool. To schedule an 

interview, applicant is encouraged to use the USPTO Automated Interview Request 

(AIR) at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Jeffey Rutkowski can be reached on 01215. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 
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Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see https://ppair

my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private 

PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

If you would like assistance from a USPTO Customer Service Representative or access 

to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-

272-1000.

/MANSOUR OVEISSI/ 
Primary Examiner, Art Unit 2415 
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beamformed) with packet 

(WTRU or UE or terminal) with 

((frequency or band) nears 

threshold) with ( beam or 
beamformed) with page 

(WTRU or UE or terminal) with 

((frequency or band) nears 
threshold) with ( beam or 

beamformed) 
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538 and @ay<"2017" and (downlink 
or DL) and reference 

"20160234736".did. and ((system 
information) or SI or MSIB or SIB) 
same transceiver$! 

"20160234736".did. and ((system 
information) or SI or MSIB or SIB) 
same transceiver$! same receiv$S 
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system information with (frequency 
or band) with threshold with 
exceed$3 

(transmit or send) adj3 (system 
information) with (frequency or 
band) with threshold with exceed$3 

(transmit or send) adj3 (system 
information) and (frequency or 
band) nears threshold nears 
exceed$3 

(transmit or send) adj3 (system 
information) adj3 ( frequency or 
channel or band) and (frequency or 
band) nears threshold nears 
exceed$3 

(transmit or send) adj3 (system 
information) adj3 ( frequency or 
channel or band) 

(transmit or send) adj3 (system 
information) adj3 ( frequency or 
channel or band) adj3 (threshold or 
level) 

(transmit or send) adj3 (system 
information request) adj3 ( 
frequency or channel or band) 

(transmit or send) adj3 (system 
information request) adj3 ( 
frequency or channel or band or cell 
or carrier) 
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(transmit or send) adj3 (system 
information request) adj3 ( 
frequency or channel or band or cell 
or carrier) and threshold 

"20160234736".did. and ((system 
information) or SI or MSIB or SIB) 
same (downlink or DL) 

"20160234736".did. and ((system 
information) or SI or MSIB or SIB) 
same (broadcast) 

"20160234736".did. and ((system 
information) or SI or MSIB or SIB) 
nears (broadcast) 

on-demand nears ((system 
information) or SI) 

on-demand nears ((system 
information) or SI) and reference 
signal 

on-demand nears ((system 
information) or SI) and reference 
signal and measur$S with quality 
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"20160234736".did. and ((system 
information) or SI or MSIB or SIB) 
same (uplink or UL) 

"20160234736".did. and ((system 
information) or SI or MSIB or SIB) 
same (uplink or UL) same request$! 

"20160234736".did. and ((system 
information) or SI or MSIB or SIB) 
same beam 

"20160234736".did. and ((system 
information) or SI or MSIB or SIB) 
nears (uplink or UL) 

"20160234736".did. and ((system 
information) or SI or MSIB or SIB) 
with (uplink or UL) 

"20160234736".did. and (uplink or 
UL) 

"20160234736".did. and (on
demand or request) with (uplink or 
UL) 

(downlink or DL) nears mapped 
nears (uplink or UL) 
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((downlink or DL) adj3 beam) nears US-PGPUB; 
mapped nears (uplink or UL) USPAT; USOCR; 

16/099390 and message nears 
beamform$3 

message nears ( beamform$3 or 
non-beamform$4) 

((system information) or SI) near3 
message nears ( beamform$3 or 
non-beamform$4) 

((system information) or SI) near3 
message nears ( beamform$3 or 
non-beamform$4) and non
beamform$S 

((system information) or SI) near3 
message nears ( beamform$3 or 
non-beamform$4) and non
beamform$S and ACF$1 

((system information) or SI) with ( 
beamform$3 or non-beamform$4) 
and non-beamform$S 
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((system information) or SI) with ( 
beamform$3 or non-beamform$4) 
and non-beamform$5 and 
parameter$! and ACF$1 

((system information) or SI) with 
((beam adj2 form$3) or 

beamform$3 or non-beamform$4) 
and non-beamform$5 and 
parameter$! and ACF$1 

((system information) or SI) with 
((beam adj2 form$3) or 
beamform$3 or non-beamform$4 or 
(non-beam form$3)) and ((non
beam form$3) or non-beamform$5) 
and parameter$! and ACF$1 

((system information) or SI) with 
((beam adj2 form$3) or 
beamform$3 or non-beamform$4 or 
(non-beam form$3)) and ((non
beam form$3) or non-beamform$5) 
and parameter$! 

((system information) or SI) with 
((beam adj2 form$3) or 

beamform$3 or non-beamform$4 or 
(non-beam form$3)) and ((non
beam form$3) or non-beamform$5) 
and parameter$! and determin$5 

((system information) or SI) with 
((beam adj2 form$3) or 
beamform$3 or non-beamform$4 or 
(non-beam form$3)) with ( 
determin$5 nears apply$3 ) 

((system information) or SI) with 
((beam adj2 form$3) or 
beamform$3 or non-beamform$4 or 
(non-beam form$3)) with ( 
determin$5 with apply$3 ) 

((system information) or SI) with 
((beam adj2 form$3) or 

beamform$3 or non-beamform$4 or 
(non-beam form$3)) 
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determin$5 with ((system 
information) or SI) with ((beam adj2 
form$3) or beamform$3 or non
beamform$4 or (non-beam form$3)) 

determin$5 with ((system 
information) or SI or SIB$1) with 
((beam adj2 form$3) or 
beamform$3 or non-beamform$4 or 
(non-beam form$3)) 

((system information) or SI or 
SIB$1) with ((beam adj2 form$3) or 
beamform$3 or non-beamform$4 or 
(non-beam form$3)) and (non
beamform$4 or (non-beam form$3)) 

15/017476 and ((system 
information) or SI or SIB$1) and 
((beam adj2 form$3) or 
beamform$3 or non-beamform$4 or 
(non-beam form$3)) 

14/413776 and ((system 
information) or SI or SIB$1) and 
((beam adj2 form$3) or 

beamform$3 or non-beamform$4 or 
(non-beam form$3)) 

16/099390 and parameter$! nears 
(frequency or band or quality) 
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"9"((system information) or SI) US-PGPUB; 
nears parameter$! nears (frequency USPAT; USOCR; 
or band or quality) FPRS; EPO; 

JPO; 
DERWENT; 
IBM_TDB 
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((system information) or SI) nears 
parameter$! nears (frequency or 
band or quality) 

597 and @ay< ="2016" and 
include$S nears parameter$! 

597 and @ay< ="2016" and 
((system information) or SI) nears 
include$S nears parameter$! 

597 and @ay< ="2016" and 
((system information) or SI) nears 
include$S nears parameter$! nears 
transmission 

((system adj2 information) or SI or 
SIB) nears parameter$! nears 
transmission nears (frequency or 
band or quality) 

((system adj2 information) or SI or 
SIB) nears parameter$! nears 
transmission nears ( band or 
quality) 

lS,924 ((system adj2 information) or SI or 
SIB) near3 parameter$! 
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((system adj2 information) or SI or 
SIB) near3 parameter$! and 
parameters nears transmission 
nears ((frequency band) or quality) 

((system adj3 information) or Si or 
SIB) nears (communication adj3 
parameters) and @ay<="2016" 

((system adj3 information) or Si or 
SIB) nears (communication adj3 
parameters) and @ay<="2016" and 
parameter$S 

((system adj3 information) or Si or 
SIB) nears (communication adj3 

parameters) and @ay<="2016" and 
parameter$S nears (parameter$!) 
nears ((frequency adj2 band) or 
Quality) 

((system adj3 information) or Si or 
SIB) nears (communication adj3 
parameters) and @ay<="2016" and 
parameter$S nears Transmission 
nears ((frequency adj2 band) ) 

((system adj3 information) or Si or 
SIB) and (communication adj3 
parameters) and @ay<="2016" and 
Communication adj3 parameter$S 
nears Transmission nears 
((frequency adj2 band) ) 

(communication adj3 parameters) 
and @ay<="2016" and 
Communication adj3 parameter$S 
nears Transmission nears 
((frequency adj2 band) ) 
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(communication adj3 parameters) 
and @ay< ="2016" and 
(Communication adj3 parameter$) 
with (Transmission adj3 ((frequency 
adj2 band) )) 

16/099390 and @ay<="2016" and 
(Communication adj3 parameter$) 
with (Transmission adj3 ((frequency 
adj2 band) )) 

16/099390 and @ay<="2016" and 
frequency band 

16/099390 and @ay<="2016" and 
frequency and band 

16/099390 and parameter$! nears 
frequency adj3 band 

communication adj3 parameter$! 
nears frequency adj3 band 

communication adj3 parameter$! 
nears transmission near3 frequency 
adj3 band 
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16/099390 and parameter$! nearl0 
frequency 

communication parameter$! nears 
(frequency adj2 band) 

5123 and @ay< ="2016" and 
(system adj3 information) 

5123 and @ay< ="2016" and 
(system adj3 information) and 
(beamform$5 or beam) 

@ay<="2016" and (system adj3 
information) with (beamform$5 or 
beam) with parameter$2 

@ay<="2016" and (system adj3 
information) with (beamform$5 or 
beam) with (communication adj3 
parameter$2) 
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@ay<="2016" and (system adj3 
information) with (beamform$5 or 
beam) with (parameter$2) with 
(frequency adj3 band) 

@ay<="2016" and (system adj3 
information) with (beamform$5 or 
beam) with (parameter$2) and 
(parameter$2) with (frequency adj3 
band) 

@ay<="2016" and ((system adj3 
information) or SIB$1 or SI) with 
(beamform$5 or beam) with 
(parameter$2 or (frequency adj3 
band)) and (parameter$2) with 
(frequency adj3 band) 

@ay<="2016" and ((system adj3 
information) or SIB$1 or SI) with 
(beamform$5 or beam) with 
(parameter$2 or (frequency adj3 
band)) 
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U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Agglication Filed with the USPTO as a Receiving Office 

If a new international application is being filed and the international application includes the necessary components for 

an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 

and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 

the application. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Appl. No.: 

First Named Inventor: 

Filing Date: 

Title: 

Group Art Unit: 

Examiner: 

Confirmation No.: 

Attorney Docket No.: 

16/099390 

Yugeswar DEENOO 

Nov 06 2018 

DISTRIBUTED CONTROL IN WIRELESS SYSTEMS 

2415 

OVEISSI, MANSOUR 

4717 

l 1574US05

TRANSMITTAL LETTER for INFORMATION DISCLOSURE STATEMENT 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Applicant(s) wish to disclose the following information listed on the attached 

Information Disclosure Statement by Applicant (IDS). 

This submission should not be construed as a representation that a search has been 

made or as an admission that any or all information on the attached IDS is prior art or is 

either relevant or material to patentability. Nevertheless, in the interest of full disclosure 

and good faith, Applicant(s) submit the information for consideration by the Examiner 

and request the Examiner initial the attached IDS, indicating the Examiner has considered 

the listed information. 
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D I. This IDS is being submitted pursuant to 37 CFR § l.97(b) during one of the 

following time periods: 

(1) Within three months of the filing date of a national application other than a

Continued Prosecution Application under 37 CFR § l.53(d); 

(2) Within three months of the date of entry of the national stage as set forth in 37

CFR § 1.491 in an international application; 

(3) Before the mailing of a first Office Action on the merits;

( 4) Before the mailing of a first Office Action after the filing of a Request for

Continued Examination under 3 7 CFR § 1.114; or 

(5) Within three months of the date of publication of the international registration

under Hague Agreement Article 10(3) in an international design application. 

0 II. This IDS is being submitted pursuant to 37 CFR § l.97(c) after the period

specified in 37 CFR § l.97(b), but before the mailing date of a final Office Action 

under 37 CFR § 1.113, a Notice of Allowance under 37 CFR § 1.311, or an action 

that otherwise closes prosecution in the application. Furthermore, this IDS is 

accompanied by one of the following: 

□ A The fee set forth in 37 CFR § l. l 7(p ); or

0 B. The statement specified in 37 CFR § l.97(e):

0 (1) Each item of information contained in the IDS was first cited in

any communication from a foreign patent office in a counterpart 

foreign application not more than three months prior to the filing of the 

IDS. 

D (2) No item of information contained in the IDS was cited in a 

communication from a foreign patent office in a counterpart foreign 

application, and, to the knowledge of the person signing this 

certification after making reasonable inquiry, no item of information 

contained in the IDS was known to any individual designated in 37 

CFR § l.56(c) more than three months prior to the filing of the IDS. 

-2-
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D III. This IDS is being submitted pursuant to 37 CFR § l.97(d) after the period 

specified in 37 CFR § l.97(c), but on or before the payment of the issue fee. 

Furthermore, this IDS is accompanied by both: 

A The fee set forth in 3 7 CFR § 1.1 7 (p); and 

B. The statement specified in 37 CFR § l.97(e):

D 1. Each item of information contained in the IDS was first cited in any 

communication from a foreign patent office in a counterpart foreign 

application not more than three months prior to the filing of the IDS.

D 2. No item of information contained in the IDS was cited in a 

communication from a foreign patent office in a counterpart foreign 

application, and, to the knowledge of the person signing this 

certification after making reasonable inquiry, no item of information 

contained in the IDS was known to any individual designated in 37 

CFR § l.56(c) more than three months prior to the filing of the IDS. 

The Commissioner is hereby authorized to charge any underpayment or credit any 

overpayment to Deposit Account No. 19-3195. 

Dated: May 24, 2021 

Respectfully submitted, 

By: /Harold T. Fujii/ 
Harold T. Fujii 
Reg. No. 38458 

200 Daingerfield Road 
Suite 201 
Alexandria VA 22314 
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