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Notice

This transiation is machine-generated. it 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 hased on machine-transiation output.

DESCRIPTION RU2446575C2

10 ADAPTIVE BEAM CONTROL FOR MAXIMIZING WIRELESS LINE LIFE AND REDUCING
DELAY SPREAD BY USING MULTIPLE TRANSMITTING AND RECEIVING ANTENNAS

[0001]

16 This application asks for disclosure on the filing date of US Provisional Patent Application No.
60/773508, entitled "Adaptive Beam Steering Technigues for Maximizing Wireless Link
Resource and Reducing Delay Spread Using Multiple Transmit and Receive Antennas,” filed
Feb. 4, 2008. incorporated herein by reference.

[0002]
22 State of the art

[0003]

26 In most wireless communication systems, a radio channel consists of a propagation channel
between one transmitiing antenna and one receiving antenna.

28 However, it has been found that the use of muitiple antennas in the transmitter and receiver can
significantly increase the link resource and hence the link capacity.

20 The disadvantage of this approach is that the complexity of the system can also increase
dramatically. Systems with muitiple transmit and receive antennas are referred o as wireless
MIMQ {Muitiple Input/ Qutput Chain) systems.

[0004]
36 For MIMQ systems, an increase in link resource or link capacity is achieved through one of the
following approaches: incremental diversification, multiplexing, and beamfarminq;PRzozz_oo 468
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38 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 / 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]

sa Most of the current MIMQ systems follow the first (diversification) approach mentioned above.

51 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 analocg 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 farm a common transmitting and receiving
function into separate {orthogonal) fransmission lines, over which data is muitiplexed 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. it also requires significant paris
of the transmit and receive data channels {analog and digital}, which must be duplicated for
each antenna.

gz However, if engineered optimally, it can provide maximum throughput.

[00086]

g5 1here are options for implementation based on the muitiplexing 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.

7o in the beamforming approach, accurate knowledge of the channel fransmission 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 {ransfer 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 / or allow more
antennas to be used. it also pravides 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 th@%ﬁ;@g 468
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frequency range to be a small fraction of the carrier frequency.
a1 It should be noted that muitiplexing can be performed through parallel beamforming along with
different eigenvectors of the transceiver channel.

[0007]

as 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.

as Other beamforming assumptions use straightforward singuiar decomposition technigues that
result in very complex impiementations that are not suitable for consumer and mobile wirgless
applications and therefore place constraints on the dimensionality of the MIMO system, i.e. the
number of antennas, and hence the maximum achisvable increase in the resource of the
communication fine.

[0008]

g7 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 muitiple
transmit and receive antennas, including iteratively performing a training seguencs pair, the
training sequence pair including estimating a transmitter antenna array weight vector and a
receiver antenna array weight vector.

[0010]
iop Brief Description of Drawings

[0011]

113 The present invention will be undersiood more fully from the dstailed description given below
and from the accompanying drawings of various embodiments of the invention, which,
however, shouid 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.

IPR2022-00468
24-11-2020 3 Apple EX1016 Page 805



[0013]

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

[0014]
128 3A and 3B illustrate various stages of beam search.

[0015]

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

[0016]

135 5 illustrates the layers of one embodiment of a beam search process.

[0017]
140 8 illustrates a partial beamforming that has occurred as a result of the beam search process of
FIG. 8.

[0018]

145 7 illustrates one embodiment of a beam search and tracking pattern at a source { tfransmitter
and, respectively, at a destination / receiver.

[0019]

150 8 is an example of a Hadamard matrix.

10020}

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

10021]

158 10 illustrates an alternative embodiment of a beam search process.

[0022]
162 11 illustrates the concept of a clustered distribution channel.

IPR2022-00468
24-11-2020 4 Apple EX1016 Page 806



[0023]

166 Detailed description of the present invention

[0024]

170 An efficient and adaptive technigue for performing beamforming for time varying propagation
channels with reduced and potentially minimal complexity and increased, potentially maximum
gain.

173 In contrast to existing solutions, beamforming is done without directly performing singutar
decomposition {SVYD}), which is very difficult to implement.

175 Instead, the optimal channel eigenvector or subspace is achieved through an adaptive iterative
scheme.

[0025]
180 The second effect of beamfarming is that the resulting beamforming channel typically has a
shorter delay spread, meaning that the IS! window will also be shorter.

[0026]

185 In the following description, many details are set forth in order to provide a more complete
explanation of the present invention.

187 However, it will be apparent {o those skilled in the art that the present invention can be
practiced without these specific details.

18¢ In other instances, well-known structures and devices are shown in block diagram form in order
to avoid obscuring the present invention.

[0027]

1a¢ 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.

187 1hese 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 o others in the art.

198 The algorithm is found in this document and is generally conceived of as a self-consistent
sequence of steps leading 1o the desired resuit.

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

20z Typically, although not necessary, these gquantities take the form of electrical or magnetic
signais 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 signais
as bits, values, elements, symbols, letters, terms, numbers, or the like. IPR2022-00468
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[0028]

208 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
gquantities.

21z 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 siorage devices into other data similarly represented as physical
guantities within the storage computing system devices or regisiers or other similar information
storage, transmission or display devices.

[0029]

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

22¢ 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.

227 Such a computer program may be siored in a computer-readable storage device, for example,
but not limited fo, any type of disc including floppy disks, optical disks, compact disks (CD-
ROMs), and magneto-optical disks, read-only memory {(RGM, ROM}, random access memory
{RAM, RAM), electrically programmabie ROM (EPROM), electrically erasable and
programmable ROM (EEPROM]}, magnetic or optical cards, or any type of medium suitabie 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.

233 Yarious 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 sieps.

246 The reguired structure for many of these systems will appear from the description below.

241 Moreover, the present invention is not described with reference {0 any particular programming
language.

243 1t will 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] IPR2022-00468
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242 Computer-readable media includes any device for storing or transmitting information in a
computer-rgadable form {eg, a computer).

260 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 signais {for example, carrier waves,
infrared signals, digital signals, etc.); etc.

[0032]

267 Communication system exampile

[0033]

261 1 is a block diagram of one embodiment of a communication system.

z62 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
dispiay 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.

zze 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
inciude a transmitter {eg, an HDM! transmitter) for routing received content.

[0035]

278 The media receiver 100 sends content 101 to the transmitter 140 via the media receiver
interface 102.

278 In one embodiment, the media receiver interface 102 includes logic that converts content 101
to MDMi content.

282 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]
287 in one embodiment, the transfer of content 101 between the interface 102 of the media receiver
and the transmitier 140 occurs over a wired connection; however, transmission can occur over

a wireless connection. IPR2022_00468
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[0037]

293 Transmitter 140 transmits information wirelessly to receiver 141 using two wireless
connections.

za5 One of the wireless connections is using a phased array antenna with adaptive beamforming.

295 Another wireless connection exists through the wireless channel 107, referred to herein as the
reverse channel.

2gs In one embodiment, the wireless channel 107 is unidirectional.

2gg in an alternative embodiment, the wireless channel 107 is bi-directional.

3oz In one embadiment, 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]

308 The receiving device 141 transmits content received from the transmitting device 140 {o the
media player 114 via an interface, such as the media player interface 113.

so8 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 gccur gver a
wireless connection. Transmission can also take place over a wired or wireless data transfer
interface that was not a media player interface.

[0039]

a1 The media player 114 causes the content to be played on the display 115.

312 In one embodiment, the content is HDM! content and the media player 114 transmils the media
content for display via a wired connection; however, fransmission 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]

328 it should be noted that the system of Fi(z. 1 may be modified fo include a DVD player { recorder
instead of a DVYD player / recorder to receive and reproduce and / or record content.

328 The same technigues can aiso be used in appiications without muitimedia data.

[0041] IPR2022-00468
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332 In one embodiment, transmitter 140 and media receiver interface 102 are part of media
receiver 100.

[0042]

337 Likewise, in one embodiment, receiver 141, media player interface 113, and media player 114
are all part of the same device.

asg 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.

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

[0043]

225 In ong embodiment, transmitter 140 includes a processor 103, an additional baseband
processing component 104, a phased array antenna 105, and a wireless channel interface
106.

¢ 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 In one embodiment, receiver 141 includes a processor 112, an additional baseband processing
component 111, a phased array antenna 118, and a wireless channel interface 108.

ass The phased array antenna 110 comprises an RF transmitter (radio frequency transmitter) that
has a digitally steerable phased array antenna coupled to and controlied by a processor 112 to
receive content from a transmitter 140 using adaptive beamfarming.

[0045]

362 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.

384 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 (QOrthogonal Frequency Division
Mutltiplexing) signals.

[0048]

371 in one embodiment, transmitter 140 and { or receiver 141 are part of separate transceivers.

IPR2022-00468
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[0047]

375 Transmitier 140 and receiver 141 communicate wirelessly using an adaptive beamforming
phased array antenna that is capable of beam steering.

ar7 Beamforming is well known in the art.

37z 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 well 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 link interface 108 couples to processor 103 and provides an interface between
wireless link 107 and processor 103 for fransmitting antenna information related to phased
array antenna use and to transmit information to facilitate content playback at a different
focation.

39z 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 acknowledgmentis from processor 112 of receiver 141 to
processor 103. transmitting device.

[0049]

39e Wireless link 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 fo, antenna location information
and performance information corresponding o 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 o allow pracessor 103 to determine which
portions of the phased array antenna 105 to use for content transmission.

[0050]

417 When the phased array antennas 105 and 110 are operating in a mode during which they can
transmit content {eg, HDMI content), the wireless link 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 promﬁ;iggﬁgﬁ 6468
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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 pracessor 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 telis 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]

421 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 infarmation from receiver 141 to transmitter 140,
which may be used to control phased array antenna 105.

[0053]

428 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 muitiple transmit antennas in conjunction with receiver receive
antennas, iteratively performing a set of tuning operations. Cne 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.
Cther 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.

[0058] IPR2022-00468
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453 In one embodiment, a receiver for use in conjunction with a transmitier comprises a processor
and a phased array beamforming antenna.

466 The processor contrals the antenna to perform adaptive beam steering using multiple receive
antennas in canjunction 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 processar
calculating the receive antenna array weight vector when the transmitter transmits the second
training sequence while the transmit antenna array weight vectar is set.

[0058]

471 3A and 38 are black diagrams of one embaodiment of a transmitter and, respectively, a receiver,
which are part of the adaptive muitiple 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]

478 Referring to FiGG. 3A, a baseband digital processing unit {eg, digital signal processor (DSF)
301) formats content and generates baseband signals in real time.

48t The baseband digital processing unit 301 can provide modutation, FEC coding, bursting,
interleaving, and automatic gain control.

[0058]

485 Baseband digital processing unit 301 then directs baseband signals {0 be modulated and sent
on the RF1 portion of the transmitter.

488 In one embadiment, the content is OFDM madulated in a manner well known in the art.

[0059]

482 A digital to analog converter {BAC) 302 receives the digital signal cutput from the baseband
digital processing unit 301 and converis them {o analog signals.

494 In one embadiment, the signal cutputs from the BAC 302 are between 0-1.7 GHz. The analog
front-end 303 receives the analog signals and fiiters them with a suitable low-pass image
suppression filter and amplifies it accordingly. iF unit 304 {intermediate frequency unit)
receives the output of the analag input unit 303 and upconverts it to an IF frequency. in one
embaodiment, the IF frequency is between 2-15 GHz.

IPR2022-00468
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[0060]

s02 RF mixer 305 receives the output of signals from IF amplifier 304 and combines them with a
signal from a local osciliator {LO} {(not shown} in a manner well known in the art.

so¢ The output of signals from mixer 305 is at an intermediate frequency. in one embodiment, the
IF is between 2-15 GHz.

[0061]

s0e Multiplexer 308 is coupled to receive output from mixer 305 to control which phase regulators
3071-N are receiving signais.

§11 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 contro! channel 380, the phase and magnitude of the currents in each of the
antenna elements in the phased array antenna to create the desired beam pattem in a manner
weli 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]

521 Each of the 3071-K phase reguiators 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 3081-N. In
one embodiment, the signals transmitted from the antennas 3081-N are RF signals between
56-64 GHz. Thus, multiple beams are output from the phased array antenna.

[0063]

s20 With respect to a receiver, antennas 3101-N receive wireless transmissions from antennas
3101-NK and provide them to phase reguiators 3121-N via low noise ampiifiers 3111-N,
respectively.

s32 As discussed above, in one embodiment, phase controliers 3121-N comprise quantized phase
controllers. Altematively, the phase reguiators 3121-N can be repiaced 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]
sq¢ An RF mixer 314 receives the output of the signais from the IF ampiifier 313 anﬁ%&azsoo‘ms
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them with a signal from a local oscillator {L.O} {not shown} in a manner well known in the arl.

543 in one embodiment, the outfput of mixer 314 is an IF signal of 2-15 GMz. The IF module then
downconveris the IF signal to the baseband frequency. in one embodiment, there are { and Q
signals that are between 0-1.7 GHz.

[0065]

549 An analog to digital converter 318 (ADC} takes the output of IF 315 and digitizes it.

sa0 The digital output from the ADC 3186 is received by a baseband digital processing module 318
{eg, DSPF). Baseband digital processing unit 318 reconstructs the amplitude and phase of the
signal. Baseband digital processing unit 318 may provide demodulation, packet
decompression, deinterlieaving, and automatic ampiification.

[0066]

sa7 in one embodiment, each of the transceivers includes a control microprocessor that generates
control information for 2 baseband digital processing module {eg, D8P).

s59 The control microprocessor can be on the same chip as the baseband digital processing
module {eg, DSP)}.

[0067]

se4 DEP controlled adaptive beamforming

[0068]

seg In one embodiment, the DSP implements an adaptive aigorithm with hardware-impiemented
beamforming weights.

s7o 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 controlied via conirol channel
360 and, respectively, control channei 370 via their respective DEPs in a manner well known
in the art.

s75 For example, a digital baseband processing unit {eg, DSF} 301 controis phase regulators 307 1-
N so that the transmitier 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 muitipiexer is
used to combine signals from different elements and output a single wire feed. it should be
noted that processors {e.g., B8Ps} that control baseband digital processing modules, such as
that shown in the transmitters and receivers of FIG. 1, can be connected to controi channels
360 and 370, respectively, can be used to control phase regulators 3071 -N anﬁjﬁgéﬁ_oo 468
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[0069]

587 A baseband digital processing unit 301 {eg, DSP) controls the pulse beam or activates a
corresponding phase shifter connected to each antenna element.

588 The ripple aigorithm in the baseband digital processing unit 301 {eg, DSP} contrais the phase
and gain of each elemeni. impiementing BDSP controlied phase array beamforming is wel
known in the art.

[0070]

sgs An antenna with adaptive beamforming is used to avoid obstacies with interference.

sa6 By adapting beamforming and beam steering, communication can occur while avoiding
obstacies that might prevent or interfere with wireless transmissions between transmitier and
receiver.

[0071]

g0z in one embodiment, with respect to adaptive beamforming antennas, there are three phases of
operation.

so¢ 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 initiaiization. The funing phase
defines the channel profile using predefined sequences of spatial patterns and. The search
phase calciilates a list of possibie 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 difficuit,
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 resuit of the projection, the channel profile is obtained from the pair,.

[0073]

627 in one embodiment, exhaustive tuning is performed between a transmiiter and a receiver, in
which the receiver antenna is located at all iocations and the transmitter sends out multiple
spatial patterns.

s2¢ Beamforming is well known in the art. in this case, M fransmiited spatial patterns are
transmitted by the transmitier and N received spatial patterns are received by tngwf_rd% 468
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create an N by M channei 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
jocation 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 {o steer the
antenna beam in the event of interference.

[0074]

635 In an aiternative 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 FProvided that the baseband digital processing {(DSF) unit 301 is in a stable state and the
direction in which the antenna is o point has aiready been determined.

644 in the nominal state, the DSP has a set of coefficients that it sends to the phase regulators.

615 The coefficients indicate the amount of phase by which the phase shifter must shift the signal
for its respective antennas. For exampie, the digital baseband processing (DSF) moduie 301
sends the sat digital control information to the phase reguiators, which indicates that different
phase regulators should be offset by different amounts, for example, offset 30 degrees, offset
45 degrees, offset 30 degrees, offset 180 degrees, etc. Thus, the signal that arrives at this
antenna element will be offset by a cerfain number of degrees of phase. The end result of
offsetting, for example, 16, 32, 38, 64 elements in the array by different amounts, allows the
antenna to be steerad 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]

652 It should be noted that in one embodiment, the corresponding connection between the
transmitter and the receiver cannot be a forward link from the transmittar to the receiver.

s60 For example, the most appropriate channeal might be to discuss a new limit value idea.

[0077]

a4 Return channel

[0078] IPR2022-00468
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gs2 In one embodiment, a wireless communication system inciudes a reverse channeil 320, or a link
for transmitting information between wirgless communication devices {eg, a {ransmitter and a
receiver, a pair of fransceivers, efc.).

671 The information relates to beamforming antennas and aliows one or more of the wireless
communication devices to adapt the array of antenna elements to better direct the antenna
elements of the fransmitter {o the antenna elements in conjunction with the receiver.

674 The information aiso includes information to facilitate the use of content that is wirelessiy
transmitted between the antenna elements of the transmitter and receiver.

[0079]

67e 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 {RDSP) unit 301.

632 In one embodiment, reverse channe! 320 functions as a high speed downlink transmission and
an acknowledgment channel.

[0080]

sg7 in one embodiment, the reverse channel is also used {0 convey information appropriate {o the
application for which the wireless communication is occurring {eg, wireless video).

68z Such information includes content protection information. For example, in one embodiment, the
reverse channel is used {o fransmit encrypted information {eg, encryption keys and
acknowiedgment of encryption keys} when the transceivers transmit HDMi data. in this case,
the back channel is used for content protection interaction.

[0081]

695 hMore specifically, in HDMI, encryption is used to validate that the receiver of the data is an
enabled device {eg, a enabled dispiay device).

sag There is a continuous stream of new encryption keys that are sent during HDM{ data stream
fransmission {o 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 channe! 320 in order {o validate the player. Reverse channei 220 transmits
encryption keys in the forward direction to the receiver and acknowiedgments of keys from the
receiver in the rgverse direction. Thus, encrypted information is sent in both directions.

[0082]

707 The use of a reverse channel for transmission of content protected information is advantageous
as it avoids the need to complete a lengthy {uning process when such transmission of
information is sent aiong with the content. IPR2022-00468
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710 For example, if a key from the fransmitter 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-directionai 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 ¢an be avoided in the event of the worst
interference.

[0083]

720 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.

722 For example, while the channel between the beamforming antennas is of sufficient guality, the
receiver sends information on the reverse channel to indicate that the channel is acceptabie.
The return channel can also be used by the receiver to send measurable information
transmitted indicating the guality 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 / or may reguest 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 transmitier.

[0084]

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

735 In such a case, in one embodiment, the transmitter uses the reverse channel to send
infarmation 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 shouid move to the next position indicated in a given order or list,
with which both the transmitier and the receiver continue {o navigate.

[0085]

744 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 aliows
resolution down & degrees in radius and that the antenna has a certain number of elements
{eg, 32 elements, 64 elements, etc.).

[0086] IPR2022-00468
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752 in one embodiment, the transmission of infarmation on the reverse channel is carried out
wirglessly using interface biocks.

754 Any form of wireless communication can be used. in one embodiment, OFDM is used to
transmit information on the reverse channel. in another embodiment, CFPM is used to transmit
information on the reverse link.

[0087]

7s0 Beamforming overview

[0088]

7e4 In one embodiment, the communication system impiements beamforming with the following
elements: a beam search process; a beam tracking process and a beam steering state
machine.

767 Beam search and beam tracking are used to correct for changes in wireless channel time and
possibie obstruction of narrow beams.

769 When called, the beam search process finds the beam direction that maximizes the link
resource. The resuiting beam direction is then used to form the beam. After the beam-seeking
process has rasuited in optimal 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 {¥hich may be based
on useful information or beam tracking resuits) to detect if the signai-to-noise ratio of the
current link is below a desired limit. For the purposes of this document, a poor link means that
the current beam direction is difficuit and a new beam search is subseguently planned to find
the next best beam direction.

[0089]

71 4 fllustrates one embodiment of a beam steering state machine.

ez Referring to FIG. 4, the state machine 40 includes an acguisition (initial / 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 41. in one embodiment, the receive state 401 is
latched only during link establishment. Upon initial acquisition, state machine 408 moves to
beam search state 402 to perform beam search. The beam search state 402 is aiso 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 shouid be noted that
in one embodiment, the beam search is scheduied regularly {eg, every 0.5-2 seconds} during
the data transfer state 403. This can be usefui based on the biocked beam.

[0090] IPR2022-00468
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794 After the beam search has been succassful, the state machine 400 transitions {o steady state
403 where data transfer operations are performed.

7ss in ona embodiment, this includes tracking the beam at specific intervals {eg, svery 1-2 msj. In
ong embodiment, beam tracking is a shortened vaersion of the beam search process. it can be
scheduled or based on request.

[0091]

soz If there is a link failure that occurs when the beam-steering state maching 400 is in gither the
beam-seeking state 402 or the {ransmit state 403, then the beam-steering state machine 400
fransitions 1o the receive state 401.

[0092]

soz 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 dascribed by the following equation:

[0094]
#14 and the rotation angle 8 is quantized by 2-4 bits.
815 This can be achieved using guantized phase controllers.

[0095]

g1 Similarly, in ong embodiment, receiver beamforming is performed by rotating the phase of the
raceived RF modulated signal after each receive antenna and a set of iow noise amplifiars
(. NAs} and then combining the phase-rotated signals.

[0098]

azs It should be noied that in ong embodiment, the receive antennas are couplad o ong or more
digitizing channels and the number of digitizing channeals is less than the number of receive
antennas.

azs in addition, in ong embodiment, the transmit antennas are coupled to ong or more signal
conditioning transmission channels, and the number of signal conditioning transmission
channgls is less than the number of transmission antennas.

[0097]

sa2¢ Beam Search Process Example

IPR2022-00468
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[0098]

a3 In one embodiment, the beam search process consists of fwo stages: synchronization recovery
and iterative beam search.

840 At the stage of synchronization recovery, the time of arrival {(delay) of the beam / beam with the
maximum gain is estimated.

242 In one embodiment, latency estimation is performed by transmitting a known character
seguence over the air and matching the sequence at the receiver through a matched filter.

s44 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:

10099]
ssoH (i, ) {1, 1}, H
8a1 1

as2 H = NI

853 NxN

[0100]

ss7 where HT is transposed from H, and INxN 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 patiern is used at each time.

aso The receiving antenna phase patterns are selected so that the corresponding beams cover the
entire space.

se2 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]

as7 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 / beam gain time delay.

a7o In addition, a receive antenna phase pattern is aiso selected for which the matched filter output
at the selected time delay has the maximum energy, after it has been summed over ail
transmit antenna phase paiterns.

[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 ﬁﬁﬁﬁb@g’(fOQGS
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8, or 10) steps.

sze In almost all cases, the transmit and receive phase schemes converge to optimal values
corresponding to the direction of the beams with maximum gain.

gs1 In some individual cases, the tfransmit and receive phase patterns may oscillate between
different phase patterns, which correspond to similar beamforming gains.

[0104]

sas For the first iteration, the receive phase patiern is set to one of the P phase patierns that was
selected at the end of the last re-synchronization step.

ass In other words, the receive phase offsets are set to the i-th initial value (fori= 1, 2, 3, efc.}). 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 36x38 Hadamard matrix is given in FIG. 8. 1t
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 transmitier are composite weight vectors that may have amplitude
and / or phase information. in one embodiment, the weight vectors are phase-shifted
quantized vectors.

[0105]

goo The transmitier transmits a known character sequence over the air, which is used {o estimate
the resulting SISO functions (single input and single cutput) of the transmission of the channel
in 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 ...

gas During this phase, the transmitting phased array antenna swilches 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 offsels are sequentially measured and the delay
with the maximum energy {(eg cluster) is selected for the best initial value.

[0106]

g15 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.

g18 This vector is referred to herein as a quantized phase shift vector {QP8) of an MRC-based
transmitter {i.e., an AWV transmitier} and is sent back to the transmitter via a rw\z'ﬁg@ﬁgﬁs
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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 embaodiment, the transmitter index AWV
that produces the strongest signal at the receiver is also sent back o the fransmitier via the
return channel.

[0107]

g27 For the next part of the first iteration, the transmission phase scheme is set equal o the phase
quantization vector calculated at the end of the last iteration.

gzg That is, the transmission phase offsets are set {0 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 turn. Transmitting the same symboal 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 IxiM
channel.

[0108]

39 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 guantized into
2-4 bits {0 create a quantized phase vector.

g42 This vector is referred to as the quantized phase shift {QPS) vector of the MRC-based receiver
{i.e., 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 {0 these calculated values.

[0109]

ss8 Thus, the same steps are repeated many times {e.g. 3, 4, etc.}, where the alternative transmit
or receive phase schemes are set equal {¢ 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.

[0110]
gs5 At the end of the iterations, the computed transmit and receive phase vectors are used to
create a beam in the optimal direction.

[0111]
g0 in one embaodiment, the beam search {and beam tracking} signal is an OQPSK signal atan Fs/
2 burst rate, where Fs is the OFDM sampling rate. IPR2022-00468
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[0112]

ass In one embodiment, up to three different initial receive QPS vectors are used fo improve the
performance of estimating the optimal sampling time.

ge7 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.

gzo 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]

g7s 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.

gz 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.

g87 1he 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.

gas If necessary, this procedure is repeated many times {up to 3) untit an appropriate gain is found.

[0114]

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

gse Referring to FIG. 5, steps 501-503 represent the steps for re-timing. Buring 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]

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

ggs Each iteration consists of three blocks, with blocks 504-508, 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 paraliel 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 arq ﬁﬁéﬁ@g}oo 468
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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.

jops The first channel (Ch1) is then measured (biock 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 5508). This continues
until the last channel, ChN, is measured. After all of the transmit phase offset vectors have
been transmitted and the channeis 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 aliow the receiver to correct for
various phase errors inherent in the analog transmitter and receiver circuits.

[0118]

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 signatl to be used during the next iterations. This can be done
using a return channei.

[0117]

1ozz Next, step 506 for estimating the receive channei is performed using a fixed transmit phase
offset vector.

1030 The receive channel estimation step (biock 508), 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 5081 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 ail 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 biock and are the same for all simitar
blocks in FIG. 5. Initially, the receive phase offset vector is changed to H1 (suﬁgﬁggé?@éb 468
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with a filter band {substage 5602} inserted to correct the phase ofifset 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 5805). Then the second channel {ChZ2) is measured
{block 5606)}. This continues until the last channei, ChN, is measured. Afier 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
fourfeen 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]

1067 The AGC gain must be constant during each channel estimation step.

1os8 During each step, either the tfransmit weight vectors or the receive weight vectors change
{sweep across N columns}, resulting in RSS! jitter.

1070 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]
1075 © illustrates a partial beamforming that has occurred as a result of the beam search process in
FiG. 5. FIG.

[0123]

1080 7 illustrates one embodiment of a beam search and tracking pattern at a source / transmitier.

1081 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.

1083 This circuitry is then sent to OQPSK transform 703, which transforms the BPSK symbols -1
and 1 into composite QPSK symbols -1~ and 1 + j, respectively, and delays the Q component
by haif the sample with respect to component {. The output of the QQPSK transform 703 is
converted to analog using the BAC 704 and then filtered using the analog filter 705 prior to

transmission. IPR2022-00468
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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.

1097 9 is a flow diagram of one embodiment of a beam tracking process.

1098 Referring to FIG. 9 in the first iteration {shown as block 801}, the transmit phase diagram is set
equal to the transmit phase vector corresponding to the current beam {i.e., 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 guantized receive phase is calculated based on
the MRC. The computed guantized phase vector is then used as a fixed receive phase
diagram for the second iteration {shown as biock 802}, while the transmit phase diagram is
unwrapped with N columns of H and 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 {o correct for various phase errors inherent in the analog transmitter and receiver
circuits. In each iteration, the channel transmission functions arg estimated for the same time
delay that was extracted during the re-synchronization phase of the beam search process.
The guantized 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.

1115 I should be noted that blocks 801 and 802 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]
1128 Alternative Embodiments of the Beam Search Algorithm

IPR2022-00468
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[0128]

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

1133 Referring to FIG. 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 H at time,
resulting in a combination of NxN different transmit and receive phase patterns.

[0129]

1141 Subsegquently, the corresponding functions of the NxN SISO channel are estimated by
matching the received signai with a given symbol sequence in the optimal time delay {the
synchronization re~synchronization procedure is simifar to the first embodiment of the beam
search process, except that all combinations of transmit and receive antenna schemes are
used).

1146 N % N scores are used to create an N x N matrix, G. G is then multiplied by H and transposed
H, as in the following equation:

10130]
1151 G = HI'H
1153 T

[0131]

1156 where G is an estimate of the transmission function of the MIMO {muitiple-input muitiple-
output) channel.

10132]

1181 The next iteration is then performed for k = 1, ..., M:

[0133]

1166 2 = conj (G

1166 1

1167 U

mee k-1 ), vk = quant o z1, 0 22, ..., o zN})

[0134] IPR2022-00468
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117z W = conj {Gv
1175 k-1 ), uk = quant {fo w}, o w2, ..., o WN})

[0135]

1177 where uQ is an arbitrary initial receive phase scheme.

[0136]

1181 The above evaluation phase precedes an AGC procedure similar to the AGC procedure
described above.

1183 1 his 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]
1183 Applications

[0138]

1132 In one embodiment, the above beamforming schemes are used for a system operating in the
57 to 84 GHz unlicensed band. Compared to other low-frequency, unilicensed bands such as
2.4 GHz and 5 GHz, the 80 GHz band allows for much smaller antennas with similar antenna
gains.

1197 ldeally, 80 GHz antennas would be 12 times smaller than 5 GHz antennas with the same gain.

1198 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]

1202 In addition, measurements show that the 80 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.

1296 11 illustrates the concept of a clustered distribution channel.

1207 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 muitiplexing 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. IPR2022-00468

24-11-2020 29 Apple EX1016 Page 831



10140]

1217 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 will 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.

1225 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.

IPR2022-00468
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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, such as commercially relevant or
financial decisions, should not be hased 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
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.

2.

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.

2z The method of claim 1, wherein the transmit antennas are coupled to one or more fransmission
signal generation channels and wherein the one or more transmission signal generation
channels are fewer than the number of transmission antennas.

4.
a5 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 ﬁ§ﬁ2022-00 468
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fransmission 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 seguence pair occurs on the same channel with
muilti-channel inputs and mutti-channel outputs (MIMO}.

8.
57 The method of claim 1, wherein the estimation of the transmitier antenna array weight vector
and the receiver antenna array weight vector are performed at the receiver.

9.

gz The method of claim 8, further comprising the step of fransmitting the inversely estimated
transmitier antenna array weight vector {o the fransmitier.

10.

67 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.

72 The methad 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.

72 The method of claim 1, wherein the adaptive beam steering using muitipie transmit and receive
antennas comprises iteratively performing steps of: {8} setting a receive weight Yﬁ%@%’éfﬁo 468
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receive antennas based on an initial weight or phase offset vector; {b} sequentially measuring
channel gains corresponding {o 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 offseis 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.

g2 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 setto 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.

196 The method of claim 13, wherein estimating the first channel comprises using a Hadamard type
matrix as the fransmit matrix such that the weight vector of the fransmit antenna is setto a
column of the Hadamard type matrix.

17.
116 1 he method of claim 14, wherein the number of consecutive estimates and the plurality of
different transmit antenna weight vectors are equivalent.

18.
12¢ 1he method of claim 14, wherein the number is 38. IPR2022-00468
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19.

125 The method of c¢laim 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 strangest signal at the receiver is repeated more than once.

20.
131 The method of claim 14, wherein the number of consecutive estimates is 38 and the transmit
antenna weight vector that produces the strongest signal at the receiver is repeated 10 times.

21.

135 The method of claim 12, further comprising transmitting the known training sequence {o the
receiver.

22.

141 The method of claim 12, further comprising using a third phase cffset vector instead of the first
phase offset vector while setling receive phase offsets for the receive antennas for the next
iteration and then repeating steps {a} through {f}.

23.

147 The method of ¢laim 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 {o the fransmitter using the reverse channel.

25.

157 The method of ¢laim 24, wherein the channel has a lower fransmission rate than the channel
resulting from beamforming.

26.

gz The method of claim 12, further comprising sending a transmitter phase vector index that
praduces the strongest received signal at the receiver during sequential estimqigﬁgbﬁf_ﬁﬁhess
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channel.

7.

18 The method of claim 12, wherein the iterative execution of the set of operations occurs if the
fransmitier and receiver are idle or if 2 beam formed befween the transmitter and recsiver
becomes abscured.

28.
174 The method of claim 12, wherein the iterative execution of the set of opsrations is performed
such that the set of operations is performed four times.

29.
7o The method of claim 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 {o determine the arrival time of the maximum gain beam.

31.

189 The method of claim 30, wherein estimating the delay comprises: transmitting a known
character sequence over the air using fransmit antennas; and match a known character
sequence at the receiver through a maiched fiiter.

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 o form the beam.

z01 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 io a
second phased array anienna, the first and second baseband digital processing modules
interacting o perform adaptive beam steering using a plurality of fransmit and ﬁ%ié%ZZ-OO 468
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antennas by iteratively performing a pair of {uning sequences, wherein the pair of training
sequences includes an estimate of the weight vector of the fransmitier antenna array and the
weight vector of the antenna array of the receiver, and wherein the iterative implementation of
the pair of fraining segquences includes alternatively changing the phase diagrams of the
transmit and receive antennas for mulliple iterations.

34.

21¢ 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 {o one or more
transmission signal generation channels and wherein the number of transmission signal
generation channels is less than the number of transmission antennas.

38.

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 38, wherein the beam fracking is performed with a single iteration of the
{raining seguence pair.

38.
232 The apparatus of claim 33, wherein the sstimation of the transmitter antenna array weight
vector and the receiver antenna array weight vector are performed at the recsiver,

39.
243 The apparatus of claim 33, further comprising a reverse channel for transmitling the inversely
estimated weight vector of the transmitier antenna array to the transmitier.

40. IPR2022-00468
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243 The apparatus of claim 33, wherein the receive weight vector is set when the transmitter
antenna array weight is estimated, and the transmitier 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 {o based on the first weight vector, by the second baseband digital processing unit;
(b) sequentially measuring the channel gains corresponding ¢ each phase, and generating a
first set of channel gains, by the second digital baseband processing unit; (¢} calculating the
second weighting vectors based on the first set of channel gains by the second baseband
digital processing unit; (d) establishing a fransmission phase offset for the transmit antennas of
the first phased array anienna 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.

42.

zzo 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
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.

43.

278 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,

284 The apparatus of claim 42, wherein the second baseband digital processing module estimates
the first channel using the unitary matrix as the fransmit matrix such that the fransmit antenna
weight vector is set to the columns of the unitary matrix.

45. IPR2022-00468
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290 The apparatus of claim 42, wherein the second baseband digital processing madule estimates
the first channel using the Hadamard matrix as the transmit matrix such that the transmit
antenna weight vector is set fo columns of the Hadamard matrix.

46,
2¢5 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.

3ot The apparatus of claim 41, wherein the set of operations further comprises a second baseband
digital processing madule 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,

3oz 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 {o the
transmitter using the reverse channel.

49,

214 The apparatus of claim 48, wherein the second baseband digital precessing module sends a
fransmission phase ¢ffset vector index that produces the strongest received signal at the
receiver during seguential estimation of the first channel from the receiver o the transmiiter
using the reverse channel.

50.
az1 The apparatus of claim 48, wherein the return channel has a lower transmissicon 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
fransmitter and receiver are idie or if a beam formed between the transmitter and receiver
becomes abscured.

52. IPR2022-00468
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332 The apparatus of claim 41, wherein the set of operations is performed for four iterations.

53.

335 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.

34z 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.

2:¢ 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 seguence to be matched at the receiver
through a matched filter.

58.

3s6 The apparatus of claim 33, wherein the alternate change in the phase patierns 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.

362 & method for searching a beam of transmitting and receiving antennas, in which: performing
adaptive heamforming, 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 transmitiing and receiving
antennas for a plurality of iterations, and a beam tracking step is performed during a heam
tracking data transmission state.

58.

a7+ 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 seitings including estimating the weight vector of the
transmitter antenna array and the weight vector of the antenna array of the recﬁyIQrQOZZ-OO 468
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58.

a7z A transmitter for use in communicating with a receiver, comprising: a processor; and a phased
array of a beam-forming antenna, wherein the processor cantrols 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, ancther 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 patt of the process for
calculating the receive antenna array weight vector.

60.

302 A receiver for use in communicating with a tfransmitter, comprising: a processor; and a phased
array of a heam-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 caiculating 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.

IPR2022-00468
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Tio naHRAOM 3asBKE UCIPALINRACTCE ONMUCAHAE 1O TATE TIOJAUN YIPSIREPUTENLHOM 34SBKY
Ha nateHt CLIA Ne 903/773508, ozarnariteHHol "ATaTUBHAIC CIIOCOOB! YIIPABICHHA TYIOM
TUIg MAKCHMMAUHM pecypea OeClIPOBOAHOM JIMHKAM CBS3H M YMEHBILHEHHE pazdpoca
BANEPAKNA, HCTIONb3YA MHONCHHCIICHHBIE TIEDEAAIOLINE # TIDAEMHBIE ARTEeHHSLL,
zaperucTpupoBantod 4 €espana Z006 r., BKIIOUCHHON 306CE B KAYEUTBE CCHEIKHL

VYponers TRXHAKY

B SonsunacTBe CHCTeM BeCtiDOBOXEOH CBH3H PAMMOKAKAE COCTOAT U3 Kanana
PACTIPOCTPAHEHHS MeX Ly 0 AHOH epena el aH TEHHON ¥ 0 XHOH [IPHEMHON &4 RTEHHROMR.
OAH3K0O YCTAHOBIEHO, YTO HCOJH30BAHAE MHOTOUYUCACHHBIX 3HTEHH B lIEPeAATHUKE H
IPHEMHHUKE MOXKET 3HATHTEIbHO YBEFHIUTh PECYPC AHHIL CBS3H H, CICAOBATEILHO,
TIPORYCKAYIO CiTOCODHOCT b JURMAM CBX3. HEIOCTATOK 3T0T0 NOJXONA B TOM, HTO
CIIOXKHOCTL CHCTEMBE MOKET TAKIKE PE3KO BO3PacTath. CHCTEMBI C MHOTOURCIEHHBIMH
FIEPEIIAFOIIMAMY ¥ [IPHEMHBIMH 8HTEHHAME YITOMUHAIOTCH KaK OeCripoBOaHbIe
cicreMpr MIMO (gens ©o MHOMHMH BXO 1AMt U BHIXOXAMH).

HAns cucrem MIMO yBestudgenne B pecypee JIMHUH CBSAH WITH IPOTYCKHON ¢OCOoOHOCTH
SHARR CRE37 JOCTANACTCS YEPE3 OMH K3 CIICHYIOLKX TOAXOL0B BO3IDACTAIOILAN
FHREPCUOMKALNS, MYTRTHIUIEKCHPOBAHHE H ©OPMUPOBaHHAE fytia. Koraa HCroAb3YIoT
F10/IX0/1, KOTOPbUE YBEWANBAET AWBEPCHEBUKAUMIO, AHAKONHYHbIE TOHBIC KOTHA CHIHAI0B
NIEPERAIOTCSE M APHHUMAIOTCS MHOTOUUCIICHHBIME GHTERHAMHM., FTH MHOTOUUCIICHHBIE
AEPEIA™H HE DA3HENEHBE (CACHAHBI HEKOPPEIUAPYEMBIME) BO BPEMEHH, HCITOJIb3YE OTACILHbBIC
3aHePHLY WA 110 YACTOTE, HCHOMB3Y S OTACHBHLIC CMEILIEH ST 10 HACTOTE, HIIH 1O
TIPOCTPAHCTBY KOAUPOBAHMS, MCIIOEbRYSE KOHRKPETHBE NEPECTAHOBKY H/WIH KOAHPOBAHUE.
MHOTOMHCTIEAR BIE TIPHEM B! KOMORHUPYHOITCH, HCTTOL3YS O TMMAThH b ripuesnnk MRC
{cymmuposanse THOHEPCHEHATBHO B3BCILCHHbIX CHTHAIOB KaXKIOro KaHala), 2TOT HOAX0H
He TPEOYET 3HaHUuT (BYHKUMH UePeAdtil KAHATA CO CTOPUHBL HEPEAUTYHKA, B HEKOTOPHIX
NOXXOAAX, OJHAKO, O TPEOYET IRAYHTEHLHEIX YACTEH NEePEAAIONIAK U NPHEMHBIX
HHEOPMAUMOHHBIX KAHAJIOB (aHAJI0NOBbiH H HUQPOBOH BXOIHGH KACKAA), KOTOPIE TOAHEB
AYONHPOBATHCH Mg KAk X0¥ dHTCHHBL.

BOARIIMHCTRO 13 TeKYINHX cuctev MIMO craenyroT 3a nepBbIM (EHRePCHMKAHHE)
FLOJIXOTOM, YITOMAHYTHIM Bbiliie. PeCypC JIMHUY CBR3Y, CO3RANHbUA 2THM [10JEX0 A0M,
APHOIH3NTEABHO B N 13a3 MCEbLIE, HeM TOT, KOTOPBIH IPOHCXOAUT B pe3yibTaTe
thopMHUPOBaHUS Ty4d, Tie N SBIFETCE HHJIOM AHTeHH. KpoMe 7070, B OGILITHHCTRE
CAYYACH, CYIHECTBYIOUINE BAPHARTEL PEANTHiaLE TPEOVIOT CHOWKHBIX CHCTEM, THE Heasle
YaCTy aHANOTOBOFO K HHHPOBOTO BXOAHOI0 KACKaAa HHGOPMAUHOHEOTO KaH4a
KOTIMPYIOTCH T8 KUKIOW anTennsl. B CxeMe MynsTHIEKCHPOREAM TOYHOE 3HAHME
(HYHKIMH Nepelat iy KaHana HCNONE3YSTCH LA @OPMUPORAHNA OOl nepeaaiouies
GYHKUHY FPHEMONIEPEAaYY B OTHENEHBIE (OPTOTOHATBHBIC) NICPEIAFOUIHE TMHUM CBE2H, IO
KOTOPBIM JAHHBIC MV THIEKCUPYIOTERE, HCITO/H3YSE COOTBETCTBYEOIUCE KOLHPOBAHUA H
PACnpeaeHeHUE MOLEIHOCTH H& OCHORE APUHIUTA 331TOJTHEHISE BOXOH (G0bIIE MOMHOCTH H
HARHBIX 110 0oJiee VCTOHANBLIM JTHHHEM CBA3H). KaK yrOMSHYTO, 3TOT ITOAXON TReOyeT
3HaHAS QYHKLEUMA NePeravu KaHAlld CO CYOPOHE nepeaatauxa. OH TaxKe Tpedyer
3HAUHTENbHBIX HacTel NePend oMUY U TPUEMHBIX HHQOPMAHHOHHbIX KAHAJIOBR (AHAJIOT OBbI
i HUWPOROMR), KOTOPBIC ZOJLKHE AYOIHPORATHCH AA KakAOH aHTeHHBE. OfHAKe eCil
CRPOCKTHPOBAHO OTBTHMATIHHO, OH MOWET IIPEROCTABHUTH MAKCHMATBHY IO TIPORYCKHY G
CHOCOOHOCTE.

CyHieCTBYIOT BAPUAHTEE OCYiIECTBICHHSA HA OCHOBE TOAXO0A4 MYIETHINEKCHPOBAHHUS, HO
HX CHOXHOCTD SBAFCTCH CKOPEE YPEMEPHON JUTH noTpeduiens # MOOH/IbHBIX
OECIPOBOARBLIX PWIOKEHUN, ITOKA Pa3MepHOCTs cHCTemMbl MIMO, T.e. SHCI0 aRTEHH HE

Crp: 4
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OIPAHUYEHO, KOTOPOL, B CBOIO OUEPLib, OTPAHMIMBACT MAKCHMANHAO AOCTHHUMOE
YEITHUCHHE Pecypca JTHAKH CBsIZH. B noaxoae opMHPOBaRAL IIVHa TOUHOR 3HAH!E
©VHELHH Nepegayl KaHalla UCHONb3YeTos id (POKYCHPOBAHHA Nepeiaydd Ha caMoM
YCTOMYUBOM FTOATPOCTPAHCTBE, YITOMUHAEMOM Kak COOCTBEHH b BEKTOP 001UEro kaHama
npuemonepegag. CHIHAN 3aTEM NePefasTCca o NMOANPOCTPAHCTBY. JTO BMIIONHACTCS C
NOMOLIRTY COOTBETCTBYIOMICH KOPPEKTHPOBKH CHTHAIBHOMR (azbi 1, BOIMONHO, YCHITCHMN
OTHEALHO AMH KaxX O nepeatciie! i NPUEeMAOH aHTeHHEL. Ta cXeMa, 0e3yCIIOBHO,
TpeOyeT 2HAHH HyHKUHH fIePerayy KARAIA CO CTOPOHBE epeaatyura. (IHEKO ORA MOKET
OBiTE MACAIBHO PEajiH30BaAHA ¢ FTOMOIEKS KOTMPORARHS TOIEKO NOAMHOKECTBA
AHAJIOTOBOTO HHPOPMAMOHHOTG KaHaka H, CISHOBATEARHO, MOKET TPeOOBaTh 00JCe
APOCTOTO BAPHAHTA OCYUIECTBHCHHA WUITH JIOITYCKATH OOTbIICE HUCHO aHTEHH, KOTOPOE
MOMKHO HCIHIOJIB30BaThH, (JHa TAKXKE NPEAOCTABIEACT JIYGIHHE Pecype TMHHH CBA3H, “IeM
NOJXOJE C YBEIKTLHNCM FUECPCHGMKAUMY, OIUCAHHBI BBILE, H LI KAHAIIOB, KOTOPHIES
CHABHO KOPPEAMPYIOT, MOKET NPUOITHKATL NPOTNYCKAVIO CNOCOOHOCTE cnocola
MYJIETHITEKCHPOBAHHS, OTTHCAEHOTO BEIUC. 3TOT Coco0 TpeOyeT, ITOOb! NeperRaioii
JMATIA30H GACTOT Obll MAJIOW 94CT bis Hecyel qactorel. {negyer 3aMeTHT s, 970
MYJIbTHIICKCHPOBAHYE MOXeT OCYLIECTBASITECS Yepes NapaiienbHoe ©OPMHPOBAHHE Ny4a
BMECTE C PAIHTHBIMY COOCTBEHHLIMH BEKTOPAMH KAHATA IPREMOTIEPETATN.

BapUaHTh! OCYLEECTBIACKHE (DOPMEPOBAMMA JIyHd MOIYT ObiTh B OCHOBHOM HafJCHL! B
HCAIOTB3I0BAHHH PAZAPAE, THC BO-NEPBHIX, HEPEAAIGIIHE H MPHEMHBIC OJOKH SIBARIOTCS TEMU
HE CAMBIMH, ¥ BO-BTOPBIX, Helt HOPMHPOBARNS JIVYa COBEPRISHHO OTIIMYHA OT PECyped
JHREY CBE3K UM MaKCUMH3AIH TTPONYCKHOH CTOCO0HOCTH IHHUM ¢Bs3u. [{pyrue
APEANOOKERER TI0 (BOPMUPOBAHNIG Y94 UCTIONTBIYIOT IIPIMBIC METONKA CHATYIFPHOMR
EEKOMIIO3HEHH, KOTOPBIE TIPHBOEAT K OYEHD CJICKHBIM BaPHAHTAM OCYIHCCTBIICHHA,
KOTOPBIE HE TTOAXOAST 418 noTpedureiis ¥ MoOMIERbIX OCCIIPOBOAHAX HPUIOACHNUIA H,
CACIOBATENLRO, YCTAHABIMBAIOT OFPAHWUCHAS HA PAIMEPROCTE cuctemil MIMO, 1.e. wucno
AHTEHH, H OTCIOAA MAKCHMAAbHO JOCTHKHMOS YREAMUSHUE PECYPCa JIMHHH CBA3H.

Cymmoects nzcbpereuns

PACKPEITH CIOCOH H YCTPOWCTBO jTg aJANTHBHOTC YIIPABICHHS TyYoM. B o1roM
BAPHAHTE OCYIICCTBICHMS CnOcO0 COTCPHUT OCYIICCTBIICHME 84N THBROTO YIIPABICHKS
JIVYOM, HCTIOAB3YS] MHOTGHHCACHHBIC NePefatoHe H HPHEMHE aHTeHER, BKITIOYas
UTEPATHRHOEC OCYIECTBIICHME MaPhl HACTPOCYHEIX MOCKCRORATETLHOCTER, SIPH 3TOM TTAPA
HACTPOLYIHBIX MOCASKOBATEIBHOCTEH BKIFOYAET B €04 OBEHKY BECOBOTO BEKTOPA aHTEHHOH
pelieTKH NIepelaTUHKa H BECOBOI0 BEKTOPA AHTEHHOH pelieTKH NPHEMHUKA.

Kparrkoe squcanve seprewei

Hacroaiiee H300peTeHHE NOHATHO Bosiee ITOMHO H3 TIOEPOBHOro OMHCAHUA, JAHHOLD
AIDKE ¥ M3 IPAIANACMELK YEPTEHEH PAIUHLX BAPHAHTOB OCYILECTBASHHS H300peTeHNS,
KOTOPBI2, OFHAKS, He ZO/KHB! HBMHHMATECH A7 OVPANMYER M H300PETeHHR KORKPETHBIMH
BAPHAHTAMH OCYILSCTBIACHHS, HO TOIHKO IS TOACHCHHS H TOHHMAHHUA.

Pur.{ - OOK-CXeMa GJHOTO BAPKAHTA OCYIHECTRICHHN CHCTEMbL CBS3H.

duir.2 - OJOK-CxeMa OIHOTO BAPHARTA OCYUIECTBIICH S METCIPHPOBAHHOTO YCTPORCTRA.

Pur.3A 1 3B WiAmCTPHPYIOT Pa3/MHHER 3TaNM NOUCKa Ty4a.

Pur.4 WIIOCT PHPYET OAHH BaPHAHT OCYIeCTBICHHA KOHEYHONO aBTOMATA VIIPaBIeHHA
TYYOM.

AHIP.S WITOCTPHPYET YPOBHH OHHOT0 BAPHANTA OCYIICCTBIICHHS TIPOHECCA NIOHCKA JTYY4.

DUr.6 WITIOCT PHPYET HaCTHOS QOPMUPOBAHHE JY4a, KOTOPOE NMPOHOMIIO B PE3YILTATE
npouecea sTouCKa Jryya Gur.3,

Our.7 WIIOCTPHPYET OAMH BAPHAHT OCYIIECTBICHMA OHCKA VYA U AHArpaMMy
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CHEeMEAR B HCTOYHUKE/ MEPEAATHUHKE H, COOTBETCTEEHHO, B TYHKTE HAZHAYCH As/TI PHEMHUKE.

Pur.S gBIEACTCH NPHMEPOM MATPHERL AZaMapa.

Pur. 8 gBageTcs OJOK-CXeMOll OZHOTO BapPHAHTA OCYIUECTBIACHUS fipoHecca
OTCHSKHUBAHHUA NIyHa.

Dur. {0 WIIOCTPpHPYET anbTCPHATHBHBIN BapHaHT OCYLIECTBICHHS Rpoliecca 1I0MCKa
fyya,

Gur b wunocTpUpYeT NOHSTHE KIACTEPU3YEMOr0 KaHalta PACTIPOCT paeHHA.

HioxpofHOS ONHCARKE HACTORNIET'C a0l peTeHNS

ek TUBHAN B AMaNTHBHAR METOAHKA [F OCVHIECTEIERUS BOPMUPOBARNS JTvya s
U3MEHSIOIIHXCH BO BPEMEHH KAHAJOB PACIIPOCTPAHEHKE ¢ YMECHBIHCHHOH H HOTECHERAIBHO
MAHHMAITRHOU CHOMHOCTBY} ¥ YBEMUEHHbBIM, HOTCHIMAILHO MAKCUMahHEIM YCeHuew, B
TIPOTUBOIIOIIOKHOCTH CYHIECTBYIOMIHM peiieRusiM, (DOPMUPOBAHKE JTVUa OCYILECTBIIACTCH
0€2 HSHOCPLICTECHHOTO OCYIUECTBIICHUS CHRT YIS PHOR AekoMTIozHM (SY D), koTopyo
QUCHB CHOXHO peann30BaTh. BMECTO 37010, OXTHMANBHBI COOCTBEHRBI BEKTOP KaHa kA
$UIH IO POCTPAHCTBO JOCTHIARTCA “ePEz aZalITHBHYIC HTEPATHBHYIO CXEMY.

Bropo# sdupext GopMuposaHis jivda B TOM, ¥T0 PE3YILTHPYRORIMI KaHAT,
CHOPMHPOBAHHEIN JTYHOM, HMECT 00BIMHO OO0MEe KOPOTKUI Pa30pOC 3aHEPHKH,
OFRAMAIONIANR, 1TO OKHO MEKCHMBOIbHBIX TOMEX (1S1) Tawae Oyer vopovie.

B nocnesyiouenm onuCa Ml B310KEHB MHOUHE ACTay, HTODb nPeaocTaBuTs Dosee
HOJIHOE HOSCHEHHE HACTORIUCT0 H200peTeHHA. TeM He MEHee CTIeRHaMeTav B AaHHOM
00AACTH TEXHHKH OVAST OWEBMIHO, WTO HACTOLICE H300PETEHARL MOKET ORITE
OCYIUECTBIICHO Ha NPUKTHKE 083 3THX KOHKPETHBIX NOAPOOHOCTeMH, B HHEIX CAYH4sX, Hi
MOIEITH ONOK-CXEMBE TIOKA3aH B WIRCCTHHIC CTPYKTYPH! 1 yeTposteTaa, aroder nzdexars
3aTPYEHeHHT TTOHUMAaHUA HACTOAIETO H30OPETEHMAA

Hexoropsie 4aCTH 0O APOOHOI0 ONHCAH ML, KOTOPHIC UOCHCLYHIT, IIPRACTABICHbL B
TCPMRRAX ATTOPHTMOB H CHMBOIMFHSCKUX HPeICTABNCHRAR onepanyil Hayy BUTaMy JaHHBIX B
npesenax KOMIIBIOTEPHON HaMSTH i JKBHBAJICHTHOC NICKTPOHHOE BB{YHCIIHTEIBHOE
YCTPOHCTEO, BTH aNrOPUTMHYECKHE ONKCAHNY H NPeACTABISHUR SBIDHOTCS CPEACTBAMH,
UCTIOMTHIYEMBIMH CTIEGHAIIMCTAMH B OOAACTH TEXHUKH 0OpabOTKH HAHHBIX HTH0BI Hauboxee
3HBEKTHBHO BREPA3HTD CYTh CBOCH PABOTH AR APYIHX CHERHAIMCTOB B JAHHOR 001acTn
TCXHHKH. AJTOPHTM HAXOZHTCH B JAHHOM JOKYMEHTE H, B HEAOM, 3aZyMaH
CAMOCOTIACOBAHHOR NOLITEANBATCIIRHOCTREY 3TANOB, IPHBOAFUIMA K ALIACMOMY
pe3yaBTaTY. Fralnsl ABASIOTCH TEMH JTariaMH, KOTOPLIE TPEOYIOT QH3MYECKOT0 yIPABCHNS
H3HUCCKHMH BenydnHaMH. (OBbIYHO, XOTH H HE HEOOX0AHMO, 3TH BEIMHHHBI TPHHEUMAIOT
HOPMY K TPHHECKHX Mt MATHUWTHBIX CUTHAJIOB, KOTOPbIe AOJTYCKAIOT COXPAHERNE,
fepeMeHICH e, KOMOHHHPOBAaHHE, CPARHERHME U HHOE ynpasneRue. OH OKazalICA yEOOHEIM
BPEMEHAMH, TIPHHEHITHATBHO TO HPUAUHAM O0IUET0 MCTIOTh30BAHHY, YTOOL! CCHUTATHC HA
3TH CHTHAITBE KAK OUTBI, 3HAWCHHS, 32JICMCH ThI, CUMBOIEL, OYKEERL, TCPMHHBY, AHCHA WM TOMY
T0Z0OHOE.

Oanaxo CeayeT NPHHHUMATSL BO BHRMAHHUE, YTO BCE U2 3THX H AHATOTHYHBIX TePMEHOB
ZOIDKHBL OBITE ACCOLMHPORAHB! C COOTBETCTBYIOMINMH PH3HHECKUMM BEJTMYMHAMM H
ABIARIOTCA TOABKO YAOOHBIMH 0003HAHEHHAMH, UCHOIB3YCMEIMH IS 3THX BeIMIHH, [oka
KOHEPETHO HE YIBEPRIACTCE MHOE, OMEBHIHO U3 IICCHEIYIOIIEr0 PACCMOTPEHHA,
APHHUMACTCH BO BHUMAHHE, YTO JI0 BCEMY ORUCAHHIO PACCMOTPEHHE, HCTIONB3VIOILCE

Al

TEPMUMDL, HanpuMep, "00padaThBacundl”, Haa "KOMORRUPVIONIME", UIIR "BHLIYHCTRIOWMNT",
0T " onIpenengIonnit”, Wi "ortodpaxkatomiull”, Wiu TOMY HoX00HOE, CCHITALTCH Ha AcHCTRUE
H [IPOHECCH] BRUMCTUTESBHOM CHZTEMBE, Wit AHANOTHHHOE NIEKTPOHHOE BhiYHCITHTEIbHOE

YCTPRO HCTBO, ROTOPOC YHIPABHACT H 11 ])6()6 pasoBbLBACT JAHHBIC, IPCICTABICHHLIC KaK

Crp.: &

IPR2022-00468
Apple EX1016 Page 848



3

25

=1
i

RU 2448575 C2

Dr3MIeCKYe (3ICKTPOHHBIC) BEIMYMAB! B PEACTAX PErHCTPOR BHIYHCHMTENHHON CHCTEMB H
3ANGMUHAIOIHX YCTPOUCTB B ZPYTHE JAHHBIC AHAJOTHYHO NPEICTABIACHHDBIM KaK
©LU3MUCCKHE BETMUMHE B TIPRACTIAX 33 NOMHHAIOIHX YCTPOHCTB BEITHCIHTEILHON CHCTEMBE
YT PETUCTPOB WK APYIVX NOXOGHBIX X PAHWIHLT RGO PMARNY, YCTPOUCTE Nepeiayy niu
OTOOPAKEHHA.

Hacrosuiee w00 peTenie TAKKE OTHOCHTCS K YCTPOHCTBY Jiist OCYLIECTBICHRS OTIEpannii
B ZAHHOM ZOKYMEHTE. 3T¢ yCTpaUCTBO MOXKET ObITh CHEHNATHHO CO3TAHO T TPeOyEeMbIX
Hedtelt, HCHOB3YS WARPOBLIE KOMIIOHEHTHL, HITH OHO MONET COIRPKATE KOMIbIOTED 00Ero
HASHAYEHNUS, CEIGKTHBHO aKTHBHPYEMOTO HITH AEPEKOHPHTYPUPYEMOr( KOMIIBIOTEPHOH
TIPOTPaAMMEH, COXPAHSIEMaH B KOMITBIoTEPE. TAaKad KOMIIBIOTEPHAS HPOT PAMMA MOMKET
APAHUTHCA B MAIMHOUMTACMOM 3dTIOMMHATOMIEM YCTPORCTRE, HAPUMED, HO HE
OTPAHHYEHA, TIOOLIM THITOM JBCKA, RKIFOYAIOHIEro B cefs THOKHE MarHUTHEIE JHCKH,
OTITRYECKAE JUCEH, KoMTaET-FUCKH (CD-ROM) M MArHHTHO-OIITHYRCKME IMCKH,
TIOCTOSIANDBIE 3aniomMuiaone yerpoiictra {3V, ROM), onieparnBabie 3ar1OMHRAIGHIC
yerpoticTra (O3Y, RAM), saexTpuieckd aporpamvupyeMoe [I3Y (EPROM), 3mekTpHuecKH
crapaemoe ¥ nporpayvvupyeMoe 13V (EEPROM), mMar HirtHsI€ IR OHTHYECKHE KapPThi WITH
THOOON THIT HOCHTENR, TTOIXGASILCTO s XPAHEeHUA JTSKTPOHHBIX KOMAHA HIH KaX30e
COENMHEHHOE C KOMItBIOTEPROY CHCTEMHON HIHMHOM,

ARropuwrsbt ¥ YeTPOUCTRA OTOOPANXEHUS, NPEACTABICHHBIC B JAHHOM ZOKYMEHTR, He
ABNAIOTCK 1O CYTH CBR3AHHBIMH ¢ KAKHUM-JIHOO KOHKPETHEIM KOMHARIOTEPOM WK APYTHM
YCTPOHCTBOM. PRITUUHEIC CUCTEMbBI 00IErQ HAZHAYCHAS MOIYT ACHIOAL30BATHLA C
1POrPAMMAMH COTTTACHO HAEAM B HACTOSLEM TOKYMEHTE HilH MOPYT OK43ATECS YAOGHEIMH
LIS CORTang DONEe CREBHANWINPORARHEOTO YCTPOWCTRA /TS OCYIUECTRIACHHS TPEDYEMBIR
JTanoB cnocoda, TpebyeMmas CTPYKTYPA A% MHOMXKECTBA DTHX CHCTEM TTOSBHTCS U3
onucanns woke, Kpome 1oro, Hactosiuee nsoOPeTEHNE HE OUIHCAHO CO CChITKON HA KdKOH-
00 KORKPETHEIR A3BIK Nporpammuporamis. Creayer npuHuMaTh BO BHUMAHKE, HTe
MHOKECTRO S3BIKOR APOTPAMMHPOBAHES AAH HHPPOROTO HPOEKTHPOBAHHI MOTYT
UCTIONB30BATHCH IS OCYIHECTBICH S HASY H300PETCHHS, KaK OITHCARO B JAHHOM JOKYMEnTE.

ManmHounuTaeMbIl HOCHTETH RKIHOUALT B Ce0s1 MI000€ YCTPOMCTBO IS XPAHSHHUS HITH
nepexaa HHHOopMansi B GopMe, THTASMON BEIMHCTUTRILHON MAINHRON {HATIpHMED,
EOMOLBIOTep). Hanpuvep, MamlMHOMUMTaeMBIH HOCHTENE BKIHOUAEeT B celii HOCTOSEHbIC
FABOMARAIONIHE yerpoticTra ("ROM”), onepatuBHbie 3aioMuHauue yerpoietsa ("RAM"),
3ANOMMHAIOEE YCTPOHCTBO HAa MATHHTHBIX JHCKAX: OTFTHUECKOS 3aIOMHAAIONIEE
VCTPONUCTBO; YCTPONCTBA BrIeIl-NaMSITH: SJISKTPHHRCKAS, OTITHYECKAS, AKYCTHUSCKAS HITH
pHag GopMa pacripocTpasseMplx CHEHANOB (HATIPHMED, HECYIRHE BOJTHBL, HWHPAKPACHBIS
CHTHABL, HH{PPOBLIC CHTHATBI U T.1.); ¥ T.J.

Tpunmep CHCTEMBE CBAZH

Gyr.l - O1OK-CXemMa OJHONO BAPHARTA OCYIICCTRITGHHS CHCTEMBE CBASH, CpUTASICh Ha
thur. 1, cucTemMa CoaepxUT MeasanpueMuur 100, uutepdieiic 102 MeananpHeMHHKA,
nepezastizee yerpoicrso 40, nparuvaimee yerpodictro 141, nntephetic 113
Mmeauartiefiepa, meapaniefep 4 n yerpoficrBo 113 o1o0paskeHus.

Memapecusep 100 ApUHUMAET KOHTEHT OT MCTOYHHKA (HE NOK43aHO). B oXHOM
BapHaHTe OCYLHECTRACHMS Meanapecisep [0 COZepuT BePXHIGIC TPYHITORYIO KGPOOKY.
KOHTeHT MOZET COAePHaTh UHPPOBOE RIEACO OCHORAON TTOTOCH YACTOT, HATIPUMED, HO HE
OFpaHAYERO, CHSNICH e KOHTERTA B cTapzaprax HIdMI o DVE B Takowsm ciygae
veauanpueMulE 100 MOKeT RKIIOU4TE B ¢e08 nepegaTynk (HanpuMep, HDMI-nepeaatauk)
JiJIF HANPABACHUS TIPHHATOO KOHTEHTA,

Memmanpuemung 130 oTceiraer KOHTERT 181 B niepepamomiee yerpoficTBo 144 yepes
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unTepdeic 102 meguanpruemyuka. B oagow sapuante ocymectsieHus uatepdeic 102
MEIRATTPHEMHRES BKIIOYACT B Ce0st AOTUKY, KOTOPas HPesOpazoBEEBaeT KOHTEHT {01

5 HDMI-koHTeHT. B Takowm cayude uutepdeiic 102 MeIManpueMiBKa MOXKET CORLPXATD
pogakmrotenne HDMI 1 xortest 101 0TchburaeTCs 4epes NPOBOSHOE COEAMHEHME, OXHAKO
Aepezada MOKET IIPOHCKOAUTE depes OecnipoRCIHOE CcoeirreHre. B apyrom sapranTte
ocyuecTrirerus KoutesT 0] coaepauT DVI-KOoRTEHT.

B omnaom BapuanTe OCYIISCTRICHAS Iepeiaua KOHTeHTa 161 Mexay nnrepdeiicom 102
MEIMATIPHEMHBUHKA W HEPSaoumM yorpoieTsom 140 nporncsoiuT o NposoiHoMY
COCOHACHMIO: OJHAKO TEPLeiata MOXeT IPORCXOINTE 10 BECTIPORBOIHOMY COEIUHEHUIO,

Tepenarotuee yerpoticrso 140 nepegaet HHGOpMAUHIO OSCHPOBOIHLIM O0Pa3oM B
ApueMH e YCTpoieTBo 141, nenoiksys 1sa OeCnPOBOAHMX CoeduHerns. (J1HO W3
OECHPOBOIHBIX COCTUHEHHE CYIHECTBYET ¢ TOMOUIBIO (BA3HPOBAHEON AHTEHHON PEIUETRH ¢
agarntHBHRM POPMUPOBaHUEM Ayya. Jpyroe 0eCctipoR0AHOS COSAMHEHNE CYUIECTBYST depe?
wanan 1{J7 GecnporsaHON CRS3H, YITOMUEAEMBIR B JAHHOM NOKYMEHTE ¥KaK 00patTHbil
KaHan B opHoM BapuaHTe ocyiecTslieHua Kasad 17 6ecipoBOZHOMN CBI3H ABISLTCS
OAfRCHaNpasiesHbiv. B anprepHaTURBHOM BapHanTe OCyect siexs kanan 107
OecripoBONHON CEA3YU SBIICTCH ARYHATIPABICHHBIM. B OFHOM BaApHAHTE OCYIHECTBICHUS
O0paTHBI K&HAN MOXKET NCITOME30BATE HEKOTOPHIE MITH BCE M3 TEX KE CAMbBIX aHTCHE, Ka¥ H
npsamoit Gopyvupyemstit ayuom kanan (dacrs 105). B npyrov Bapuras e 0CYECTBIEHME 1BA
HAOCPa aHTEHH IBASIOTCA PASHCAUHCHHBIMA.

Tipuemuoe yerpoiictso 141 nepenaet KOHTEHT, TIPHHATLIN 01 HEpPeJaloniero
yerpoictry 140 B Meguanaetiep |14 yepes uarepdeiic, nanpuvep uatepdeic 113
mMesmarieicpa. B o 480M BapHAHTE OCYIIECTBICARS TIEPEiatd KON TERTA MEN/LY ITPHEMHBIM
yeTposcTeoM 141 u nntepdieficom 113 Meguannefiepa NPOUCXOIUT 110 IIPOBOAHOMY
COSIMHEHUIO; OHAKO HEPLIAYE MOKET TIPOMCKOANTE 1O OSCITPOROIHOMY COCiuHeHnIo. B
ONROM Bapuante ocyinectsrenus watepdedc |13 mennanneitepa conepixuT
nogxmoucuue HDMI. Anagorudso, nepeasis KOHTEHTA MeXIy HHTepdeiicom 113
MenHarvieiepa v Meguaneiiepom 114 npoucxoiys 110 HPOROIHOMY COEIMHEHMIO; OAHAKO
fiepeaaya MOXKET HPOUCKOAMTE O OSCTIPORBOAHOMY CORIMHEHNT0. iepenata MOXKeT TAKKE
FIPOMCKONTE 10 FIPOBOLHOMY WM OECIIPOBOAHOMY BHTEephelicy nepeiaun JaHHBEX,
KOTOPBIM He OBUT unTepdgeiicoM Meauaneiepa.

Menuanneiiep 114 Rr3eIBaCT BOCHPOMIBEACHNE KOHTEHTA HA yeTpoiterse |15
oToOpakeHns. B OIHOM BApH4ATE OCYIIECTBACHUA KOHTEHT sBigercs HDMI-koHTEHTOM H
Memuaniefiep |14 nepenaeT MeIHAKOHTSHT AAS OTOOPAKEHNS Yepe3 IPOROIHOE
COSNMHEHHE; OTHAKO, VePe1ayd MOXET ITPOHCKOIUT R Yepe3 BeCtipOBOIHOS COCTMKREHRE,
YeTrpo#cTso 115 0ToOpakeHHA MOKET COAEPKATE MIA3MEHHOE YCT POHCTRO 0TOOPAKEeHHS,
KAAKOKPHCTAITWYECKH Y IRCIUE], 2ieKTPOHHO-IYHEBYIO TPYORY H T.4.

{Irenyer 3aMeTHTE, YTO CUCTeMa Ha dur. I MoxeT ObTh W3MEHEHA, 9T00b! BKIIIOUATE B
cedq DVD-nnefiep/3anucriBalolilee YCTPOHCTBO BMecTO DV D-1aeHepa/3anuchBaoero
YCTPOUCTER, 9TOOLI MPUHUMATDH H BOCTIPOM3BOIHTE W/HIH 3aITHCLIBATE KOHTEHT, Te Ke
CaMBIe METOLHKH MOTYT TAKKE HCTTONBIOBATLCH B TPUITOKEHUAX O€3 AaHHBIX MYJAbTHMERHA,

B oaHom BapuaHTe OCYIUeCTBACHUA epeiaTynK 140 n unTepdeiic 102 MeaHanpUeMHEKA
ARJIIOTCH YaCThE} MeauaripueMumka 100,

AHATOTHIHO, B OAHOM BAPHAHTE OCYIIECTBISHUS NpHeMHNK 141, unrepdeic 113
Meguaruietiepa » Merpanyeitep 114 8oe ABASIIOTCA 9aCTBIO TOMG AE CaMOro yerpolicrea. B
ATLTEPHATHBHOM BAPHAHTE OCYUIeCTsICHHS TpHeMHUK 140, nuTepelic 113 venuaniaeliepa,
Mejmaruietiep 114 1 yerpoiceTro 15 01obpakeHns Bee sRIBIOTCS HacThio YUTPOHCTsa
orobdpaxenua. [ipuMep Takoro yCrpoicTBa oKazaH Ha §ur.2.
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B ozmr0OM BapuaHTe OCYRISCTBICHRS Tepegaroiiee yerpoeTro 140 coxepmur
npoxeccop 103, TONOAHUTENEHBI 00PaSaTHIBAIOIIHN KOMIOHEHT 1004 OCHOBHOM TTOJOCH
YACTOT, WABMPORANH VIO aHTCEHYIO peieTky 105 u untepdeiic 106 kanana 6ecnporoIHOM
cea3u. Pazupopannan anTeRHas peinerka 103 conepxyr RF-nepesatyMi {PAinoyacToTHbil
NepeAaTINK ), KOTOPBIH HMECT HIEPOBYIO YIIPABIEIEMYIO (BA3HPORAHHYIO AHTCHEYIO
PELIETKY, COSMHEHHYI} C U YIIPABIeMYio NpoucccopoM 103 it nepgiayh KOHTeHTd B
ITPHEMEOE YeTPORCTRO 141, Henmons3ys aganTusHoe (bopMupOBaRME Yy,

B oiiHOM BapHaHTC OCYRICCTBACHUS IIPHEMHOC YCTPOoHCeTRO 141 coaepauT npongccop 112,
JOTIOMHUTENL ARIA 00padarTeiBaomni xoMioHeHT |1 ocHOBHOMH 110510Cs: acToT,
(hazupORAHHYIe aHTCHHYIC peiieTky |10 u urTepdeiic 109 kanana OecrpOBOEHON SR,
JDasuposadHas avTeHRas pemerka 110 coaepxut RE-neperarans (painoaaCToTH s
NEePeIaTyHK }, KOTOPBIH HMECT HHEPOBYIO YIIPABIIEMYIO BA3HPORAHEYIO AHTEHHYIO
PEWMIETKY, COSJMHEHHVYIG C U YIIPABIEMYie poucccopoM 112 itk UpueMa KOHTENTA OT
repesatoiero yerpoicersa £40, neronbays axanTHRHOE OPMUPOBaHAE JTYYE.

B ogHoM BapuayTe ocyiuecTBitgnus npoucccop 103 GopMHMpYeT CHIHAIBL OCHORHOR
NLONOCH! MACTOT, KOTOPSIE 00padaruizasyrey 00padorkolt 104 CUrHalioB OCHOBROM 110IGCH
YACTOT, NPEIEECTRYIOUISH BeCIPOROAHON MEpeHAte ¢ TOMOIIbI0 ha3HPORAHASH AaHTCHHGH
peiserku 105, B takoM ciiyuae npueMHoe yerponctBo 141 BRaGyaeT B cc®% 00padborky
CHIHANIOB OCHOBHOI [I0A0CH] H3CTOT 415 IPEOSPUIORARMA 4 HATOTOBLIX CUNHUIIOB,
NPHHATEIX $azuporaHHol aHTeHHON petteTkol 110 B CHrHABI OCHOBHO HOJOCH MACTOT
Jrst 00padoTxu npoueccopoM {12, B 0HOM BAPUARTEC OCYIHCCTRACHHS CUT HAJTE! OCHOBROMN
SIOJIOCHE HELTOT 9BiBuoTes OFDM-curHanaMuy {MyibTHIDICKCUPOGREHUE ¢ OPTOTOHAIIbHbIM
JEITCHNEM q9aCToT).

B omnoM mapuanTe ocy IECTRICHHS Nepeialoiiee YCTPOHCTBO 140 u/iin npueMHoe
YCTPOHCTREO 41 A8ASI0TCR HUCTRIO OTACHbHbIY. APHEMOGNCPEAATHRKOB.

Tleperaionies yerpoitctso 140 n npuemroe yerpodictrso 141 ocynieCTrastior
GeCPOBOIHYIO CBA3E, HCTIONE3Y T (PA3MPORAHHYI0 AHTCHHYIO PEIICTEY ¢ AAITTHEHEIM
(POPMHPOBAHHEM JTYYa, KOTOpa® HCNYCKAeT VIIPAaBIIEHHE JIVIoM. PopMuposaHie qyya
KOPOIHO W3BECTHO B AAHHON 007aCTH TEXHUKH, B OJHOM BAPHANTE OCYILCCTRICHUA
npoueccop 103 orcuiiiaeT UHPPOBYIO YIPARIFIYE HHBOPMAIRIO B Qa3UPOBAHHYIO
AHTCHHYVIC pemeTKy 105 A% VEA3aHig BEIHUHHEBL 94TO0OBI CMECTHTE OAMH HITH JoMee
(hazoperyssTopoB B Pa3zuporanHoOl anTeHHON pemetke 105 /Ui yupaBieHns 1y9oM,
CHOPMEPOBAHHONO TAKHM 00PA30M, CIOCOO0M, XOPOLIO H3BECTHEIM B AaHRON ofJacty
TexHHKH, [Iponeccop 112 HCTHioe3yeT BUdPORYIO YITPARISIONYIO UH(DOPMATHIO TAKKE A1
VITpABIIeHU Pazupoparnon anreyHoi pewerkon 110, Hndposas yrpaszionias
HHPOPMARHT OTCHLTACTCS, HCIIOMBL3Y S YIPARIFIOWIHY KaHaa 121 B nepenaoniem
yerponctae 140 u ynparnsominil kanan 122 B npuemdoM verpoticrse 141, B oiHoM
BAPHAHTE OCYILECTBACHUH BHPPOBAS YITPARILIOWA s MH(BOPMANMA COALPRAT HAOOD
KO3 OHEMEHTOB. B 0HOM BapHauTe OCYILICCTBIIRHMS Ka®IbIH 13 nipotcccopos 103 1 112
COnepPHUT PO BOM CUrHATBHELH I1POLECCOD.

Warepdedic 106 OccripoBOXRON IHHBY CBS3H COSAMHSETCH ¢ NipoueccopoM 03 u
NPCAOCTABALLT HTephehc Mex Iy muuetk 107 SecnporoanoticBasy u npoigccopoM 103 mist
nepeaun HHPOPMALHH AHTCHER!, OTHOCAIHIENCK K HCTIONB30BAHHIO Pa3HPORAHHEON
AHTEHHOM PEIeTKH H TTOOH! NIEPEeIABATE HHPOPMALHIG TR OBACTISHNS BOCTIPOV2BEACHNS
KOHTEHTA B APYTrOM MECTOTNIONOXKEHNY. B 0H0OM BapHaHTe OCYIIECTRIICHI UHDOPM AN,
nepeiaBacMad MExXAy NeperaroiinM yerponceTsoM 140 U NpueMHBIM yCTponcTBoM 141 s
OOJET UEHIS BOCTIPOWRRCECHHS KOHTEHTE BKITIOUACT B CeOs KINoun Uim@posayd,

g

OTCBLIAEMbIE 0T Mporeccopa 183 3 npoueccop 112 premyoro yerpoicTaa 14} w omHo uny

Crp: 9
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Boree noaTREPKACHHA TpreMa o7 npoueccopa 112 npuemuoro yerpoticrea 141 s
npoueccop 103 nepenaromero yeTponcTea.

Junus 107 OecripoBoAHON CBF3Y TAKKE NEPCIACT MHPO PMA IO aHTEHHbI MEKIY
pepesarominM yerpodetrom {40 v npuemusiv yerpoiicteom 41, Bo spemst ummngpanuszaiyy
HIIM HACTPOHKE $asHPOBaHHBIX aHTCHHBIX peiueTor 105 u 110 murus 107 Secnporomnof
CRSI3H TICPEAAET HHPOPMAIIIO, YTOOB! PAZPELINTG Poueccopy -3 RriORPATH HaTlpaBSeHUe
o asuposanrolt aHTeHHOM pererky 105, B 0nsa0M BapuanTe OCYINeCTEICHUS
uaGopMaUMs BKIHOGaeT B ¢e0sl, HO He OTpasyyeHa, nEPOPMAniio 0 MECTONONOXEeHUH
AHTEHHB! ¥ MHQOPMAIO XaPAKTEPUCTHKAX, COOTBETCTBYIGIYIO MECTOMOIOKEHHI
AHTCHHDBI, HAIIPHMED OJHY WM OONEC Nap JaHHEIK, KOTOPLIC BKITIOUAIOT B CCOS ROTOKLHUC
thazyporaHHON anTeHROH pemieTkU 110 ¥ HHTEHCUBHOCTS CHIHASA KaRANA /I 37070
MECTOIIOJIOKCHHS AHTCHHEBL. B IPYToM BapHaHTe OCVILCCTRICHUA HHEHOPMANRHI BKIIOMALT B
ceOs, HO HC OrPanRHCHA HHPOPMaMeH, OTCRUTAeMOH fTpoueccopom 12 B poneccop 103,
4100B pazpeniuth npoueccopy 103 onpesensite, Kakue HacTy (hasuPORAHHON a HTEREOH
peieTsy 105 UCTIOIb30BATH M NEPELAHH KOHTEHTA.

Koraa dazpposanusie ad rednsie pemwrerkd 105 1 110 geficrBysor B pekUMe, BO Bpemst
KOTOPOTO OH¥ MOTYT TIepeIaBaTe KOHTEHT {HalipiMep, HDMI-xkonTenT), aunug 107
BecnpoBOAHON CBRZH [IEPEAACT YKA3dHUE COCTORHUA Kanala CBA3H 0T npoueccopa |12
APUEMEOro yerpoHerna {41, YKasaRHEe COCTORHUE CBE3H COACPKMT YIABAHUE OT
npoueccopa 112, kotopoe no0yxaaeT npoieccop 103 yApaBIsTh IyHoM B APYTOM
HanpasfeHuy {HanpyuMep, B Apyro# kanan). Takoe noOyMICHRE MOXCT NPOHCROIMTE B
OTBET HA MIOMCXM HEPCIAUM YACTCH KOHTCHTA, FIHPOPMALES MOMCT 34J4BATE OJMH LM
fonee A TEPRATHBHAIX KAHATIOR, KOTOPSE npoueccop 103 MOKET UCTIONBIGBATS.

B 0IHOM BapHaHTC OCYLIECTRICHHS HIHBOPMAIMA aHTEHHLI COACPKHT HHGOPMAnHIo,
OTLBUIICMYIO TipoueccopoM 12 s ORI PEALICHUR MCCTOTIONOAEHKSE, B KOTOPOC NPHEMHOE
yerpodicteo 14 nomkHo HatpasuTs GazpoRanuyio anteruyo pemerky |10, 3ro moxer
OBITE OJIE3HO BO BPEMS HHHIHAIM3ANM, KOPEA fepeaatoice yeTpokcTro 140 coobutaet
TPHEMHOMY yeTpodceTBy 141, vAC pACHONOKUTE CBOIO dARTCHRY TaK, 4TO0L H3MEPCHHUS
KaTeCTRA CHIHANA MOTJIH 081 HHTH CHENAHBI [T ONPEALTEHNE HAUMIY UMK K&HAJIOB.
OnpexerseMoe NO0WCHHE MORWET 0BT TOYHEIM PACHONOKCHUEM MITH MOKET BiiTh
OTHOCHTENEHEIM PACHOIONKCHHEM, HATIDHMED, CIICHYIOLIEE PACHOIOKCHHE B HA3HAUCHHOM
TOPFAKE PACTOTOKCHET, KOTOPBIR CREAYET 33 HepeAaioguM yerposctrom 140 1 mpHeMHbIM
yerposcTaom 141,

B oanoM BapraHTe OCYILECTRACHHS nuHua |07 SecnporOZHON CBA3H NEPeAacT
pndopMalio oF NpUeMAore yorpoicrna 141 8 nepepasonee yerponctso 140, onperenss
XKAPAKTCPHCTHEN aHTEHHBI (Ja3upoBaHHoM anTeHHOH peruetyy 110 wim HaobopoT. B oaxom
BAPHAHTE OCYLIECTBACHys Juuns 107 eseu nepeaaet HEpoPMatio 07 IPHEMHOPO
yerpoticrsa 141 B negpenaromes YCTpofcTBo 140, XOTOPOe MOXKET UCTIOIB30BATECS sl
yApaBiieHus PasupoRaHHOM aHTCHHOH peieTko 105,

OpuMep apXuTeRs qpKa

Omnd BapuUanT OCVINECTBIeHU TpUeMonepejaTHuKa orucal syoke. [ipuemonepenatang
BKIIOYACT B ce0F TPAKT AEpeiady ¥ NPHeMa [AJiR IepeaaTYHKa H, COOTBEICTBCHHO,
ApHEMENKA. B OZHOM BapHaHTe OCYILECTBICHHA ICpeia TUHK A HCTNOIL30BAHUA BO
B3 HMOASHCTBIY ¢ NPHEMHUKOM COASPAUT TPOHECCOP ¥ G 3HPOBAHHYHY AHTCHRHYED
PEICTRY, BOPMUPYICHIYIO Jy4. [Ipoueccop yapaBasieT adTeHHOH IS OCY ICCTRIICARS
AXANTUBHOTO YUPABICHHS IYYOM, HCHIONE3YS MHOTOUHCTICHHEC Hepejatollue aHTCHHDE B
COCMHERVN C IPAEMHBIMY aHTEHHAMH HPHEMHUKA, WTEPATHBHO OCYIUECTBIIsU HAbop
HACTPOEHHBLIX onepanni. {daHa 13 HACTPOLHHBIX ONCPAUHA CONEPKUT ITPOBECCOD,
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BLISBIBAOMME Tepegayy azupoBaHHOR aHTSRHON PeIeTRoR, hopmupyroeil iyy, nepsoi
HAaCTPOEYHOH HOIESHOBATENBHOCTH, TOFAd KAK BeCOBON BEKTOP NPHEMHON aHTEHHOM
PEHIETKH IIPMEMHHEKA 3a4aH, H BeCOBOI BEKTOP Nepeatomieit aHTSHHON PEIHeTRU
UEPERIFOUASTCS MEX Y BECOBEIMI BEXTOPAMY ¢ HabOPOM BECOBRIX BEKTOPOB. Apyriue
HaCTPOEYHEIe OHEPALHH COTePkaT HPOUECCOD, BRI3BIBAIOIUNI Aepeady €a3upoOBaHHON
AHTSHHOR PeRieTKOM, HOPMUPYI®ILEH 1YY, BTOPOH RACTPOCHHON IHOCHECAOBATENLROCTH,

TOF KA KAK BECOROH BEKTOP HEPEEAIOMEH aHTEHHOH pelieT Ky YyoTaHOBACH KAk 49acTh
HIPOLSCEa /9 BRIHRCHEHMA BECOBOTO BEKTOPA NPHMEMHOM AaHTEHHOR PEIISTRA,

13 OZHOM BAPRARTE OCYICCTBACHUA NPHEMHAK Y HCIIOHB30BARMUS BO B3AUMOICHCTBHA ¢
AEPEAATHAROM COAEPXUT TIIPOLECCop U PazupoBaliyo aHTEHEYIO PRIICTKY,
chopMupyionyro yy. Hponeccop yirpaBigeT aHTEHRON UK OCYIURCTBIICHUS 2 AIITUBHOTO
YHPAaBICHHA JIVEOM, HCIIOJIB3YE MHOTOUHCIICHEBIC PHEMHBIC AHTEHHE! B COSTUHEHHH C
AEPSHAOIIMMI AHTSHHAMY NHEPEIATINKA, NTSPATHBHO OCYIHECTRISS RAOOD RACTPOCTHbIX
orrepammit. Ha U3 HACTPOEYHBIX oflepafitil COXEPHKHUT IIPOHECCop, YCTaHaBIUBAIONIHH
BECOBOH BEKTOP HPHEMHON AHTSHHON PEILUSTKU BO BPEMS APOLHECCa KA OUCHKH BSCOBOTO

SKTOPA HEPLAACILEH AHTEHRON PELHETRY, IIPH 3TOM IJepedaTyuK EePEHacT epByo
HACTPOCHHYEQ MOCHEROBATENNRHOCTD, TOTHA KaK YCTAHABJIHRACTCH BECOBOH BEKTOP
HPHMEMHON anTeHROH peretTky, JApyras ¥3 HACTPOCUHEIX ONSPALHH COHRPAUT BhIUMCACHNE
fIPOLECCOPOM BECOBOFO BEKTOPA NPUEMHOM 4 HTEHHOH PEBIETKA, KOFAd NEPSIATUUK
nepegaeT BTOPY HACTPOSHHYIO HOHEIOBATENEHOCTD, TOTAA KaK BeCOBOH BEKTOD
fepedalonied aHTEHHOM petieTkH YCTaHOBIeH.

Our.3A 1 3B 9Bisu0TCs HIAOK-CXEMAMM OJHOIO BAPUAHTA OCYLLCCTBARHUS NEPEIUICLICrO
YCTPORCTBA ¥, COOTRETCTBEHRHO, TIPHEMHOTO YCTPOHCTBA, KOTOPSIE SBIRHITCS YACTHI)
AJAnTHBHOM CUCTEMBI MHOTOHHCIEHRBIX aHTCHH, GOPMHPYICLENX HYH, COASpKauiefica Ha
dwmr. 1. Tipuemonepesaryuk 300 Briodaes B el MHOPOUHLIISHHBIC HEZUBUCHMbIE
NIEPEATOINE ¥ NIPUEMHBIC HETIOYKA M OCYIHECTRASET oPMUPOBAHIE NyHa (asupoBaHAON
PEUIeTKOM, HCHONB3YH HAIMPOBIHHYIO PSIUETKY, KOTOPAs TPUHUMACT HASHTHYHBIH RF-
CHTHAT M cMetaeT a3y i OZHOro Uil Doee 37eMEHTOB aHTEHHBE B aRTSHHON pelneTke
TUEA JOCTHKEHUT YAPABHREHUSA IIYHOM.

Cenutasics ra Gur.3AL MoAYIb IGPOR0H 0BPabOTKH OCHOBHON NOIOCHL HACTOT
{HAITpUMeDP, GHEPOBON CUTHARRHEM npoteccop 301 (BSP)) dopMaTupyeT KORTERT #
fhOPMHUPYET CHTHATBT OCHOBHOW TTOTOCH HaCTOT B pearibHOM Bpemerd. Maotynr 301
b poBoH 08paboTKi OCHOBHON THONOCHE YACTOT MOKET NPEIOCTABISTh MOAYAsumo, FEC-
KOAHPOBUHHE, HOPMUPOBAHME HAKETA, NEPEMEKEHHE U aBTOMATHYECKHA KOHTPOME
YCUNIEHUS,

Monyrne 301 mdpoBoit 08paboTKH OCHOBHOMN TTOJOCK YACTOT 3aTeM HATIPABISET
CHIRAJIBI OCHOBHOM TOJIOCHL YACTOT, KOTOPHIE REOHKOAMMO MOAYTHPOBATL ! OTOCHATH
o RFgacra pepesaTyira. B 0JHO0M BapHALTE OCYHIECTBIIERHST KOHTEHT MOLYHHPYETCA
B OFDM-curiaiisl 00pazoM, XOPOILO BIBECTHLIM B 44 HHOH ODA4CTH TEXHHUKH,

{{ndpoarnanoroswii peodpazosarerns 302 (DAC) npuHuMaet BEIRO D POBHIX
CHTHaIoB OT Moayiz 30 mibposoii 06paboTKH OCHOBHOM ITOJOCK YaCTOT U
IpeoBPAZOBHIBAET HX B AHAIOTOBBIE CATHAALL B 0MHOM BAPHAHTE OCYIEUTBICHUH BLIBOb!
curdanos oT BAL 302 maxongres Mexay 0-1,7 {18, Aganorossiii sBxoznof &0k 303
APHEHHMACT GHATOTOBLIE CHTHAABE U ©HILTPYET UX ¢ TOMOIIBIO COOTBETCTBYIOWETO
HH3KOYACTOTHOTQ PHILTPA € TOJABIECHHEM 3EPKAIIERON HACTOTHL M, COOTBETCTBERHO,
yeHHRaeT ero. {(F-vonryns 304 (MOayab ITPOMEXKYTOYHON HaCTOTM) TPHHEMAST BIROT
AHAZOIOBOTO BROAROTO Gitoka 303 ¥ ApeodpazoBsiBagT ro ¢ ITOBBILICRHEM HACTOTH B iF-
HACTOTY. B OZHOM BUPUAHTE OCYileCTRiICHHS IF-4acToTa HaXoauTes Meaay 2-15 T'Ta.

IPR2022-00468
Apple EX1016 Page 853



3

25

RU 2448575 C2

RE-cvecurens 305 NpUHHMACT BorBOX curHanoB U3 [F-yemmrenst 304 ¥ KOMOMHUPYET uX ¢
CUTHAJIOM OT JOKaIBROTO TerepaTtopa (L) {He MoKa3aHo) Ccriocod0M, XOPOHI0 HIBECTHRIM
B ZAHHOH 0GHACTH TeXHHKH. BBIROA CUTHATOR OT CMEeCHTEAS 305 HaXOIMTCA Ha
HPOMEXYTOIHOH 94cToTe. B OZHOM BAPRARTE OCYINSCTBICHUE NPOMEXYTOUHAS 4acToTa
HaXOOuTes Mexay 2-15 Fln.

MymeTHuiercop 306 coerriHen 48 npyeMa BeIBOKA 0T eMecuTeas 303, 4To0b!
KOHTPORHPORATS, Kakue drazoperynstopsl 307, HPHHAMAIOT carHansl. B ongoM Bapuante
oCyIneCTEITeRus haz0Bbie perynsTopsl 307 ABESIOTCH KBAHTOBAHRBIMH ($A30BEIME
pErvIsITopaMi. B anbTepHaTHBHOM BapHaHTe OCYIHECTRICHHA Ba30Bbie perynaTopht 347,
MOTYT OBETE 3aMeHeHbE Ha IF vy RF-yeunmuTels ¢ KOHTPOIHPYEMEIM yeriteHnewm H dasoli, B
OSHOM BAPHMAHTE OCYWECTBACHMA MOAYb 201 uudporoit 00paioTRH OCHOBHON HOAOCH
YACTOT TAKWKE KOHTPOTHPYET UEPE3 YIIPARASIOUH xaran 33 (hasy W RenHuHHy TOKOB R
KQXAOM M3 3[EMERTOB ATCHARB B QAsMPOBAHRON dHTEHHOMR PELISTKE s CO3IAHHA
KETAEMOH CXEMEBL JIy4d 08PE30M, XOPOIIO H3RECTHBIM B JdHHON OGMACTH TeXHMKHK. [pyruvu
croBaMy, MoviTe 20 rudiposoit oBpaloTky OCHOBHOR TIGIOCK! YACTOT KORTPOIMPYET
thazonsie peryasaTopsl 307, ©asupoBaHRON AHTEHHON PEIUSTKU AN COZTAHN KeXaemo
CXEMBI.

Kammwilt u3 €a30BBIX peryngropor 307, ¢ cO3AAET BHIXOT, KOTOPEUH OTCRUIRETCH B OAUH
w3 yeurutenei 308, MOIIHOCTH, KOTOPEIE YCHIIMBAIOT CHTHAT. Y CHIHBACMBIE CHTHAITB
OTCHUTAIOTCS B aHTEHEYIO PELUETKY, KOTopas HMEET MHOTO 31eMeHToB 309, anTeHHbl. B
OJHOM BAPHAHTE OCYILUCCTBICHHA CHIHAIbI, IEPEAABAEMBIE OT aHTCHH 309, _\, SIBIAICTCS
pasnovacTOTHLIMY CUTHAJIAMA MeXAy 36-64 ' Taknv 00pazoM, MAOTNOIHCIEHHEIS HYUH
RBIBOZATCH OT PAZUPORATHON aHTCHESH PEHIETKM.

B oTHOWERMM NpyYeMHAKA ad TeAHb! 310y NPUHUMAIOT OCCPOBOIHBIC HEPEAAHR OT
aHTedH 318 g U IPEROCTaBafOT HX (PA3ORBIM peryinstropaM 312, 1epez,
COOTBETCTBEHRO, yeumurein 311y ¢ HU2KHM yposHeM uiyMa. Kax paccMOTpero Bblie, B
OOHOM BapHanie OCYLICCTRICHHA (PAZORBIE PeryasaTopH 312y COZEpxaT KBAHTORAHHELLEC
tha30BBIC PETYASTOPBL. ATETSPHATUBHO (BA30BEIC PEryAsToOpE 312 MOTYT OBITH
BAMECHEHBEL CAOABBIMH YMHOKUTCANMU. BaszoBsie peryisropst 312,y OPYHUMAIOT CHTHATSL
OT anTeHn 310, §. Koropsie KoMOunEpyioTca RF-o0besunnTernem 313 a7 co3JaHug
OHHONPSBOAHOIO BRIXOHa oOtywatenst. B OJHOM BapMAHTE OCYILECTRIICHAS MYRLTHILIEKCOD
MCIIOITE3YETCH AN KOMOMHHUPOBAHUS CUTHAIOB OT PA3IHYHBIX 3TEMSHTOB U BEIBOZA
oAHOUpOoBOIHOTO oonyaarerst. Beixoi RF-obvequHutests 313 ssusercs BXxoaoM B RE-
CcMecHTens 314,

RE-cvecuTtens 314 npuHHMAET BRIBOX curranos H3 IF-yemmrens 313 ¥ koMOMHHpYeT uX ¢
CUTHAJIOM OT JOKajIbHOTO TeHepaTopa {0} {He noKkazaro) cuocodoM, XOponio H3BECTHRIM
B ZAHHOH OOJAaCTH TEXHUEHK. B 0JHOM BapHaHTe OCYLISCTBICHUS BRIXOD MHKCepa 314
sBAseTCst CUrHanoM ¢ HF-uacrotoi 2-15 I'Ta. F-moayaes 3aTeM 11peo0pa30B8biBAET ¢
AOHHAKCHUEM YaCTOTH! 1F-CHIHAT MK 4aCTOTh OCHOBROM HONOCH 4aCTOT. B OAHOM
RAPHAHTE OCYHEECTRICHMA CYIUECTBYIOT | 11 (J-CHTRAIR, KOTOPBIC Haxogg1es Mexay (0-1,7
T

AHanoroso-urpporoyt npeodpazosatens 318 {ADC) npurnvaer suixon IF 315 0
npeobpaszosbisact ero s wihposyio dropmy. Ludgposoit 8urxox o1 ADC 316 npUHAMaeTCs
vozynem 318 gubpoBoil 06padoTEy OCHOBEONR HOA0CH HaCTOT {(Ranpumep, DSP).

Moxyae 318 warbposolt 00paSoTky OCROBHON 1T0JOCH HaCTOT BOCCTAHABANBALT aMUSHTYLY
a ©azy curaana, Monyiae 318 mudposoii 06padOTKH OCHOBHOH HOJOCH MACTOT MOKET
NPLAOCTARAFTH AEMOIYIHIAIO, PACTIAKOBKY HAKETOB, OOPATROC UCPEMEKEHUE U
ABTOMATUHECHOC YORICHUE,
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B oxnom BapuaHTe oCyecCTBACHRS KAKIbIH U3 NPHEMONEPEHATINKOB BKINOYALT B cedst
YO PABISIOHIHA MUKPONPOEECCOP, KOTOPBIH CO3MALT YIPABIFIOUIYIC HRBOPMALHIO J/fL
MOAYTS HHEPOROH 00pABOTKH OCHORHOHM NOIOCH! YaCTOT { HanpuMep, PSP}, Ynparnaomuit
MUK POTPORECCOP MOXKET ObITh HA TOM XKE CAMOM KPUCTANE, 4T0 H MOJYND b poBOH
00GpafoTEM OCHOBHOI TIONOCH HACTOT {Hanpumep, BSP).

AzanTnBroe POpMUpOBaHNe Nyya, viparisemMoe DSP

B omsoM BapuauTe ocyniectsiiendas DSP peannayeT anantaBHblt anrOpUTM © BECAMH
HOPMUPOBAHMA JlyHa, PEANTHZORAHARIMY B annapatuoM obectiewenud. To ecrp nepera Mk
H IPHEMHHK PADOTAGT RMECTE IR oCyiiecTrIIeHUs hopMuporanus vaa B RF-uacrore,
MCHIONb3YA AaHAAOTOREIE (P330PETYASTOPH, YIIPABASCMbIC HEGPOBBbIM 00Paz0M; OZHAKO B
ANLTEPHATUBHOM BAPRAHTE OCYHIECTRACHUT GOPMAPOBAHHE VI ocyiecTBIAeTes B {F.
DazoperyasTopst 307, 4 U 312, yOPaBIALIOTCH MEpe3 YN PaBLOMmHA kanan 380 1,
COOTBETCTBEHHO, YIPARIAIOEMA KaHan 370 gepes ux cooTreTeTBYIONIHE DSP 06pazom,
XOPOHIO U3BECTHHIM B TAHHON oOnactH. Haupumep, monyas 301 umpposol 06padoTkM
OCHOBHOM NOJIOCH YacToT {ranpuvep, DSP) kontpomipyer dasoperyasropst 307; n,
17o{b! NEPEHATINK BEINIONHAT aZanTHeHOoe GOPMUPOBAHHE HYYa A YOPABIEHHS TYHOM,
TorZxa Kak Moayab 318 updhposont 00pabOTKH OCHOBHOM N0I0CH! 4acToT { Hanpumep, DSP}
KOHTPOIUpYET $asopervasTopsl 312 g HTOORI HANPABIIATD 3CMEeHThI AHTEHHEL A4
AOTVYESHHSE OECMPOBOAHON NEPEIALTH OT JIEMECHTOB GHTEHHEL i KOMOUHEPOBLHHSA CHIHAJIOR
OT Pa3iHYHEIX 3MEMEHTOB J¥ CO3/IAHNS OJHONPOBOAHONO BbIX0Ha o0nywaTern. B ogHOM
BAPHAHTE OCYHIECTBIICHH I MYNBTHILICKCOP HCTIORE3YRTCA KISt KOMOHHUPOBAHHS CHTHAIOB
OT PA3IAYHbBIX 3IEMEHTOB M BBIBOJA OJXHOTIPOBOJHOT0 ofmyvyarens, Chneayer 3aMeTHTh, YTO
11poreccopbl (HanpuMep, DSP), KoTophie KOHTPOMMPYIOT MOAYAH HupORoi 0GpaboTKH
OCHORHOP TIOOCK YACTOT, HAanpUMEpP, TOKA3AHHE B IEPEHATUHRAX U NPUEMHUKAX . §,
MOXeT ObITh COSIMHEH ¢ YIPABIRIOWIMMY Karanavii 360 1, COOTBeTCTBEHHO, 370, MOXeT
HCRO/Ib30BATHCE ANg KOHTPOJT €a30perynsaTopoB 307, U312, w.

Mopyns 301 uudpososn 0OpaioTKY OCHOBHON N1OJIOCH! H4CTOT (HanpuMen, DSP)
OCYIUECTBAALT VHPARACHUE JTYHOM NYNbCaMeit Wik aK THBW3AHHEH COOTBETCTBYHIUEIO
tha3OPEryIITOPA, COSTHHEHHOTO ¢ KAMIbIM 3EMEHTOM AHTEHHEL ANTOPHTM NYJILCALHH B
voiyse 301 wupposoii 08pabo TR OCHOBHON TOAOCH HacToT (nanpumep, DSP)
KOHTPOIMPYET azy » VCRIEHRE K010 anemenTta. Goyinecranenue GopMuporanns ryyaa
PEILETEH ¢ KOHTPOTIHpyeMoft DSP §a301 SBILETCA XOPOIIO U3BECTHBIM B ZaHHON 0DIaCTH
TEXHUKH,

AHTEHEA ¢ AanNTHBABR M GopMUPOBARKEM J1y49a HCNIOTL3VeTCs TR M30ewan s
OPSHASTCTBHI ¢ OMEeXami. AJanTupys GOPMUPORARME ITYHA H yNPABIIS IYHOM, CBRGDb
MOKET NPOUCKOINTE, M30eras NPENATCTBHA, KOTOPHIE MOTYT He IONyCKaTh Ity
BMETHHBATECS B DECTIPOBOIHBIC HEPEIATH MEKTY TIEPEXATIUKOM M TPUSMHHFOM.

B 0gHOM BapuaHTe OCYIUSCTBIICHHS B OTHOMICHHH AHTEHH C a/1aUTHBHBIM
thopMHpPOBAHHEM JIYYa, €CTh TPH (hasst onepanufl. Tpems ¢azavu onepauHil ABASIOTCH
nacrpoewran gaza, hasa noucka U Gaza oreaexusanns. Hactpoeynad fasa 1 dasa NOUCKa
OPOUCXOIAT RO BPeMR HHHLHaNH3auHH. HacTpoeunas gasza onpereaseT npoHik KaHata ¢
AOMOIbIO 33 JAHARIX MOCACAOBATEIILHOCTEH NPOCTIAHCTBEHHBIX CXEM 3A; H ?Z . ®aza

[ { .
MOUCKE BEIHKCIHSCT CTIMCOK BOZMONHBIX IPOCTPAHCTRCHHEIX CXCM (A} . {ij H BEIOKPACT
ﬂepBOHaLIaHbHEFﬁ BAPHAHT {Aa‘*Bc} O HCITOJIB30RAHHA B NNePSAate daHHbIX MCKIY
OepPeRATHAROM OJHOTO MIPUCMOUCPERaTUHKA H UPUCMHHEKOM APYIoro. d¥aza OTCHACKUBAHHS

CHEMMT 23 MHTEHCHBHOCTRIO BOZMOWROPO CIUcka. Koria TCPROHANAR BHBIT Ba pranT
3ATPYOHCH, CHICOYIOHAH apa NpoCcTpadHCTBEHHLIX CXEM Bblﬁl‘i])ﬂﬁTCﬂ AT HCHHOAB30BAHHS.
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B 04HOM BapuaHTe OCYIIECTBIICHAS BO BPEMSL HACTPOSHHOM (a6l UEPEIaTYMK OTChLIACT
TIOCHEIOBATENIBHOCTD TIPOCTPARCTBEHHBIX CXEM gA % L g ka0l npoCcTpasCTBEHHOM
CXEMB {ﬂ;f APUEM HUK NPOEUIPYET NPUESTHI CUNHRIT HA APYIYH HOCASZOBATENLHOCTD
CXEM §B§ Kax pe3yibTaT NPOESKHHH, TPOGUIIL KaHaA NONYHEH 0o nape {A;f, @1 ;.

B OJAHOM BaPRARTC SCYHISCTBICHUE HCHEPNHIBAIGIHA N HELC’T‘pOﬁK&i OCYHICCTBIASCTCA MEXLY
nepesaTyukoM NPUEMHHKOM, B KOTOPOM aHTeHRA NPHEMHHKA pacnionaraetcs Bo BCex
MECTOIIONOMCHHSX W Hepeia THHK OTCHLIAeT MHOTOUMCIICHHEIE IIPOCTPARCTBEHHEBIC CXEMBL.
DOPMAPORAHYE ITYHa XOPORIO UIBECTHG B NARRON oOiacTy rexwuky. B atom cnyuae M
NepeasacMbIX NPOCTPAHCTBEHHBIX CXeM NIEPERaioTCs HepefaTHHKOM ¥ N IPHHAMAEMBbIX
NPOCTPAHCTBEHHBIX CXeM UPHHHMAOTCH PUEMHAHKOM LIS CO3AAHHS KaHATsHOH MaTpuibr N
Ha M. TakuM 06pazom, Depefatusik NPOXOAUT YEPE3 CXEMY NEPeraBACMbIX PASHENOB, H
NPHEMHHK MUIET CaMEBI HHTCHCHBHBI CUTHAI L% 3TOH nepejayul. 3aTeM NepenaTinK
nepesBruraeTcy K CaeAyIomeMy paszieny. B KOHue npouecca uCHeprisIBarOilero OKUCKa
ONYYEHO PACTIOTOMCHUE BCEX HOMOKSHUM NePeaaTUHEa H NPHEMHUEKA ¥ HHTCHCHBHOCTE
CHIPRANOB KaHaka B 2THX nonokennsy. MudopMauus coxpanrercs Kax napbl NON0KeHnH,
KYAa HANPaBIICHbl AHTEHHEI H HHTEHCHBHOCTE CHTHAJIOB KAHANOB. {MHCOK MOXKET
HCHOAL30BATRCY IIF YIIPABACHHA TYHOM dHTCHHE B CTYHAL TOMEXK.

B ansrepHaTHBHOM BAPHAHTE OCYILECTBICHHRA HOONB3YETCH HACTPOCIHOR
NGXIPOCTPAHCTBO, B KOTGPOM NPOCTPARCTRO PA3ELICHO AOCASIORATENLHO Ha
OrPABUHCHHEBIC PA3ACHBL C TOMOIIBIO OPTOTOBABHEIX CXEM AHTCHEBS, KOTOPLIC
OTCRINAIOTCS AT HOJIYUCEHSE Npodnng KaHana.

Tpu yvermosuy, yro voayss 301 nudhporoit 00padorku 0ocHOBHOM NONOCH HacToT (3SF)
HaXOOUTCH B CTa OHIESHOM COCTOAHYM H HANPARJICHHE, B XOTOPOM AHTCHHA LOIXHA
YKA3eIBATE, YK€ onpedeneHo. B HOMHHAAEHOM COCTOSHUM ¥ PSP ecTts Habop
KO3BOHMEHEHTOB, KOTOPSIE OH OTChIIaeT B (Ba3oper yiasTopsi. Koxh(puimeHTh yKazsiBaoT
B/IMMHHY €a3kL, HA KOTOPYIO §a30PperyiasTOp AOJIKEH CABUHYTH CHIHAI AT €70
COOTBETCTRYIOUMK anteny, Hanpuwvep, Moaysis 301 mudpoBott 00paboTky OCHORBHOM
AONOCH "ACTOT {BSP} OTCHIALT YCTAHORICHHYIO HHIPOBYIO VIIPABIAIOWIYIO HHDOPMALHIO
B (ha30PErVIISTOPBI, KOTOPAT YEAZRIRAET, TT0 PARIHABIE (BAOPEryIFTOPBI OITKHBL
CMEMAThL Ha PA3THYHBIC BEHHWHHMHL, HAIPAMED, CMECTHTb Ha 3 rpaaycos, CMECTHTD Ha 45
FpaaycoB, CMeCTHTE Ha 90 rpagycos, cMecTHTE Ha 180 rpagycos # T.4. TakuM 00pazoMm,
CRIHAN, }(O"{'Opbiﬁ NPUACIUT K 3TOMY 3ACMCHTY ARTCHHEL, 6}/,?{6'1‘ cMeaThCHA Ha
OIPEREIEHHOE YHCAO Fpagycos (Pasbl. KoHeuHE pe3ynpTaT CMELIEHHs, Hanpumep 16, 32,
36, 64 37eMEHTA B PRIUETKE Ra PA3IATHbIC BEANMHL!, TO3BOJISIET YUPABisTh AHTEHHON! B
HANPABACHMH, KOTOPOC NPCREOGCTABIRCT MECTONONOMEHUAC C wHaubosiee HYBCTBHICILHEIM
PAZBOTIPHEMOM AT NPHEMHOA aHTCHHBL 10 £CTh COCTaBHOM HADOP CMCIUCHHH MO BCEl
AHTEHHOMY PeIeTKe NPEHOCTABANET BOBMOKHOCTL YNPABALTS, /e nandornee
HYBCTBUTCIIBHOE TOUKA AHTEHIB YEA3MBIET HY TONychepy.

CreyeT 3aMETHTR, ¥TO B OJJROM BAPHAHTE OCYHIECTBITEANR COOTRETCTRYIONICE
COCAVHEHHE MEKAY NEPEHATIMKOM H TPHEMHHKOM HE MOKET GHITE IPAMOTO Kaaia Ot
HepesaTUMKa K npueMHuKy. Hanpumep, ranloniee noAXOAMHINM KaHAIOM MOKET ObiTh
O6CYNHEHYE HOBOR UISH TIPETSALRON BETHIHHEL

OOpaTHenf Kanan

B 0280M BapHaHTe OCYLIECTBICHHS CHCTEMA Becn POBOIHOMN CRS3H BKITIOHALT B ceOs
obpathbit kanad 320, 1oy AUHTIC A% neperati HHOPMALHY MEXTY YCTPOHCTRAMU
0eCrnpoBOIHOM CBH3H {HaNPUMED, ePAaTHHK H NPUEMHHK, Napa NPAEMONEPEIa THHKOB
T.4.). ViudopmagHg OTHOCHTCSE K AHTEEHAM, (POPMHPYICILHM JVY, H TIO3BOIAST O ZHOMY HIIH
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0ouee 13 YCTPOUCTE OCCIPOBOLRON CBA3Y 4 AaTITHPORATh PEUICTKY 3NEMEHTOB AHTEHRL,
STOOH JTYYIHE HATIPABAATH 3ICMEeHThI AHTeHHEI 1TepeIaTIMKA HA 3ICMeHTH aHTeHHBI BMECTE
C TIPHEMHEIM YCTPOACTROM. MiHdiopMaius Takxe REKIHOYALT B Ce0s HibopManmic s
Q0er¥eHUR HCITONE30BARMS KORTEHTA, KOTOPBI nepesactcs 0eCpoBOIHBIM 00pazoM
MEEAY 2JIEMCHTAMA AHTCHEEL NepeIJaTUHKa U IPHEMHAKA.

Ha dur. 3A 1 3B oOparuwiii kanaiw 320 coeauneH Mex Ay mogyieM 318 nudgpoBoir
0bpabOTKU OCHOBHOH NonoCkl yactor (D3P} u sozyiem 3G mdporoit 0dpaborru
OCHOBHOWY IOKOCH 9aCTOT {128), wrofm paszpeuiuts Moayino 318 wadposol 00padoTiry
OCHOBHOH ntoKock ¥acToT {DSP} 0TChiTaTh OTCASKHBAHHE H YIIPARIRIONY) HHEOPMAInNe
= MoAYAE 301 yudposoi 00padoTrH ocHoRROM noocs acToT (DSP). B oxHoM BapHanTe
OCYIIECTBACHUS 00paTHBIH Kana) 320 GyHKUMORUPYET KAK BHICOKOCKOPOCTHAS NEPEiata B
HHCXOASIIEM KaHa/le H KaHald HOXTREPIKACHHS TONYUeHWA.

B 0HOM Bapuarte OCYUIECTRICAMS OOPATHEIM KaRAN TAKKE UCTIONTBIYETCS TS INEPEXAH
HEopMaumy, COOTRETCTBYHRUEH NPMAOKEHRIO, ATH KOTOPOLo NMPORCXOIUT 0ecnpoBo Has
CBS2H (HanpuMep, Oecniporoanoe BUHARO). [TonoHias undiopvalis BRIICUACT B ¢e0%
HRPOPMAGIIO O 3anMTe KoHTeRTa. Hanpumep, B 04HOM RapHaHTE OCYISCTEICANS
O0paTHBI Ka AT HCTIONb3YCTCH IS IEPEeAatiH 3aIiB(GPORAHHOH HEdOopManHl { HanpuaMep,
KINOMH UUHDPORARMS M TOSTBEPAICHUS NTPpHeMa KInoael undpoparns), Koria
fipyeMonepeaaranky nepesaier gaunpie HDMI B Taxom criyuse oOpaTHsiil xagan
HCHOIB3YETCH AN B3ANMOICHCTRHS O 3a1LHUTE KOHTEHTA.

bonee koukperuo, 8 HDMI nnabposanne RCIONBIYETCS AT NPOBEPKYU AOCTOBEPHOCTH,
HTO BPHEMHUK J4HHBIX SBITACTCS Da3PEIUESHHBIM YCTPOHCTROM {HATIPHMED, PA3PCHICHHBIM
YETPOHCTROM arodpaxeans). CyHIECTRYET Herf PEPBIBHEI NOTOK HOBKIX KITtouel
b poBaHMS, KOTOPBIA NePeIacTes BO BpeMs Neperativ notokxa ganneix HDMI qng
MIPOBEPKY AOCTOBEPHOCTH, YTO pAZPELiCHHOE YCTPOHCTEO HE H3MEHEHO. hitoky Kepos 474
parnnx HD TY wndpyroTes C MOMOIIBI0 PasMaTabi KINOYEH 1 38TeM 3TH KII09H JOMKR B
NPOHTH NOXTRePKIACHUE NMpHeMa 00paTHO No odpaTHOMY KaHaty 320 ajig Toro, 4ToGL
HOETBEPARTS ROCTOREPHOCTE porrpeiBatens. GOpaTneil Kanan 220 nepenaer Kaowy
oM pPOBARMS B IPSIMOM HANIPARACHUH B IPHEMHHK H ITOATBEXACHES NIpHaMaA KIEHOUEH 0T
AIpMEMHEHKA B 06PATROM Hanpasiernn. Takuv o0pazom, 3anMEGpOBaHAAR MHGOPMAUHS
OTCELIAeTCH B OOOHX HATIPAaRICHHIX.

Vicnons3oBanue o6paTHoro Kayana juis neperayy HHGOpMArH ¢ 3a1UHTON KOHTeRTA
SRIIACTCH BBIFOAHBIM, TAK KAk OHO ®30eraeT HeoOXORHM OCTH 3aBepIaTh AAUTenbHbIH
NpoUece NOACTPONKH, KOPJa TaKad nepegayda urnopMaiui OTCLUIAETCE BMECTE C
KOHTEHTOM. HanpaMep, ecny Koy 07 NIePeAaTHHKE OTChITACTC NIAPALieiihHO KOHTERTY,
fiepeIanieMycs 110 NepBOoHaYaIbHON JIMHHY CBA3H, H 3Ta NEePROHAYAAbHAS JIHAHA CRA3H
APEPLZACTCH, O BLIZOBET JUIMTENBH YK} TTOJCTPORKY B 2-3 CeRYHAL /18 THIHRUHON
cucrevibt HDMIEFHDCP. B omoM BapuanTe 0Cy eCTBICHNS 3Ta Pa3HeHbaas
HBYHANPABICHHAS JIHHUA CBA3M, KOTOPAd HMEET 001ee BRICOKY) HAACHKHOCTD, TeM
UCXOMHA® HaANPaBICHAAS ITMHUL CBASH, TIPH 8¢ 34 aHOH BeeHanpasied ol opHeHTa .
Hcnonszys 37oT o0pathbii Kanayr 4is ssauMogeicrrus knogett HDCP u
COOTBETCTRYIOUICT O IHOATREPRACHHT TpHEMA 00PATHO OT NPUEMHOFO YCTPORCTRE,
MPOAOTAUTEIBHON TOACTPOHKH MOXKHO H30EKATEH B ¢Iydae Haudoiee CHIbHOM FOMeXH.

B aKTHEHOM PEARMME, KOTIA AHTCHHBE, GOPMUPYIOLHE JIVY, NEPEHAIOT KOHTSHT,
o0paTHBIH KAaHAT HCTTONBIYETCH, YTOOB! PA3PEIHTE NPHEMHAURY YREAOMIS TS NePENATIUK O
COCTOSHUM Kanaja. HanpuMep, Toraa Kak KaHaji MeXIy aHTeHHAVH, ©OPMUPYIOHINMHU JYY,
008 34CT ZOCTATOMHEIM KaYeLTBOM, IPUEMHHK OTCHITACT HH(POPMaRHie 10 00paTHOMY
KARATY A9 YKA38HWE, 9T0 Kauan npuemaen. OD0paTaplil kadak MOXET TaKKe
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HCTIONB30BATHCH NIPHEMHHKOM 18 OTTIPABICHNS FICPEHABACMON N3MEPHMOL KOINHYECTBERHO
HH#@OPMAHH, YKa3bIBAIOILEH KAUECTBO BCHONIB3YEMOTD KaHana. ECi HeKoTOpbIit BHA
nOMeX (HanpyMep, HPEHsITCTBHE ) NPOUCXOANT, 3TO YXYQWIAeT KaUeCTBO KaHA a HIXKE
IPHEMIIEMST O YPOBHS MY FONHOCTbIG MELIACT TIePEeRa¥aM MEKAY aHTeHHAMM,
(hOPMHPYIOLIHME VY, IIPHEMHHK MOKET YKa3bIBaTh, HTO KaHAI DONbIIE HE ABJIACTCH
TIPHEMITEMBIM /M MOXKET 2aTIPOCHTH U3MEHEHHS B KaHale N0 0OPATAOMY Kavaiy.
TTpreMHHK MOKET 331 POCUTE H3MEHEHUA HNS CHEIVICINEr ¢ KaHala B 3aaHHOM Hadope
KAHAJTOB HilH MOXET ONPEACIATE KOHKPETHbIf KARAJ i/ HCHONR30BAHHA NIEPEAATARKOM.

B oaHOM BapuanTe OCVIIeCTBAEHUA OOPATHBIH KAHA #BISCTCH ABYHANPABRCHHbIV. B
TAKOM CIIY9ae B OZHOM BapHAHTE OCYIECCTBIICHHA HEPEIdTUUK UCHGIE3YeT O0PATHLIN KaHal
I OTTIpasieHY R HRMOPMARHK B RPUEMHNK. [Toa00Has urdopManns MOKET BRIUCHATE B
ce0s HHPOPMALHIO, KOTOPas OTAAeT KOMAHAY NPHEMHUKY PACIIONIONHTD CBOU 3EMEHTDI
AHTCHHBI B PASHUHBIX (PUKCHPOBAHHBIX TIOJIOMEHUNRK, KOTOPKIC NEPLIATIMK MOKET
CKaHHPOBATE BO BpeMst MHnHasuzaunn. [epesaruyr MOKeT ONPEIeNTs 370 ¢ OMOUIBIO
KOHKPETHOTrO 0002HAEHNA NOJOXKCHHS WIH, YKA3hIBAE, YTO NPUSMHUK JOJUKEH TePEXORHTH
K CAEAYIOIEMY $100KESHHIO, O003RAYCHAOMY B 33 JAHHOM HOPSEKE Wi CIHCKE, C
TOMOUIBIO0 KOTOPOTO IIPOJOIKAIOT HEPEXOIUTDh KaK NEPeIaTIHK, TaK H APHEMHHK.

B 0gHOM BapuaHTe OCYIIECTBICHNSE OOPATHRI KaHAM HCTIONB3YSTCS THO0HIM U2 XBYX MITH
002 BMECTE - NIEPSAATYUKOM H NPHEMHHKOM Uit YBEXOMIEHUS APYIof uibopMaued o
XAPAKTEPHCTUKE KOHKPETHONR dHTeHHRL HanpuMep, HHEOPMAEUHST O XaPAKTEPHCTHKE
AHTCHHB MOKET ONPEAEHATH, YTO AHTeHHA JOTYCKALT PaspeiicHHe BHH3 Ha O IPaiycos B
PAZMYCE 1 HTO AHTCHHA HMEST ONPEACACHHOE HULI0 HIGMEHTOB (HanpuMep, 32 wieMeHTd, 64
AMEMEHTA H T.L )

B oanHoM BapHaHTe OCYLIeCTBIICHHS [epeiadd HHbOPMALHH 0 00paTHOMY KaHALY
OCYIHECTBASETCH OECIIPOBOAHBIM 00PA30M, HOH0AR3YS uHTepdieticHbie Gioxn. JhioGas Gopma
OecnPOROITAON CBE3W MOKET BhIThH HCTIONB30BAHA. B OFHOM BAPHANTE OCYNIECTRIICHHS
ucrions3yeTes OFDM ang nepenadu undopManim no oOpaTHOMY kKaHany. B apyrov
BAPHAHTE OCYLHECTBACHNS nerionb3yeres CPM nng nepegayu urgopMamnu no o0paTHoMy
KaHamy.

B ozoM BapuaHTe OCYIIECTBICHHS CHCTEMA CBA3H PLAH3yeT QOPMHDOBAHHE JIy4a ¢
TOMOIUBH: CREAYIGIUMX 3IIEMEHTOB! NTPOMECC NOHCKE TYHA; [IPOTECs OTCACKHBAHMT TY9a H
KOHEHHBI! aBTOMAT YIIPABICHUE AyHoM. TIOHCK TyHa 0 OTCHERKMBARME JTVYa HCTOMBIYIOTCA
JJII KOPPEKTHPOBKH H3MEHEHUI BO BpeMeHH OSCTIPOBOAHOIO KaHAId H BO3MOKHOTO
TIPERTRTCTBASE TR Y3KuX J1yueil. Korga BRIZsmacTes, NPouece TOMCKa Kyya HaxonyT
HATIPABJICHHE JIY4a, KOTOPOE MaKCHMU3HPYET PECYPC JHHHH CBA3H. Tlonmysraemoe
HATNPABJICHHE AYHd 2aTeM KCTIONE3YRTCS st BOPMUPOBAHNS JTywa, [Tocne Torg, KaK
TIPOUECE FIONCKA HYYA TIPHBENT K ONTUMANBHOMY GOPMUPOBAKMIO JYHa, TIPOEECC
OTCHCHKHUBAHUA JTVYA CIICIUT 33 JIVHOM TIO CPABHEHHUIO ¢ HEOOIILIIMM H3MEHEHHEM BO
BPEMEHH B PYHKHHH TIepeAayt Kadana., KOHSUHSH aRTOMAT YNPARIICHAS JTYEOM HCITOIbIYET
MEXAHM3M TTPON3BONTBEHOTO OTPEICASHMA NNOXOM NHHUH CBSIZH (KOTOPBI MOKeT OBITE
OCHOBAH Ha NOAE3HON HHDOPMAHA HITU PE3Y/IRTATAX OTCISNHBAHMS Ty'Ied) 1
O0HAPYXKECHUS, HIDKC JIM OTHOIUCHHE CHIHAI-UIYM TEKYIUeH JTHHUM CBA3M KEIaeMoil
NpesensRol BeTUuyuHRL L5 Uenedl B HACTOSIHEeM TOKYMEHTE TJIORAS MHHUS CBS3H O3HAYACT,
YTO TEKYILEE RANPABIICHHE JIVAa 33 TPYAHEHO, M HOCICAOBATENLHO TUIAHHPBYETCH HOBLIA
MOMCK JiyYa st TOUCKA CIRAVIOLIEr) HAWIVUIIeTO HAUPABJCHHS JIyya,

GOur 4 WLTeCTPAPYRT GMH BAPHART OCYIIECT BIICHHS KOHSTHOT O 4BTOMATE VIIPARICH U
sryaoM. {Chinadck Ha $ar.4, Koreunsit aproMar 406 BKmoHaet B ceOs nonyyenue
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{UEePBOHAYANLHOT O/ YCTAHOBUBINET OCK) COCTOsiHMs 401, cocToarue 402 noucKa Avaa U
YCTAHOBHRBIKECCS COCTO AHME HIH cOcTOsiHKE 403 nepenauy gaHHeix. Hpouece yupasienis
JYYOM HAYHHASTCd B NOAYUYeHHH cocToguna 431, B 0I8OM BapHaHTe OCYILIECTBICHUS
cocrostae 401 onyyenus (BUKCHPYETCS TONLKO BO BPEMH YCTAROBICHMS JIMHUH CBA3H.
[ocne nepBoHAYAIBEHOTO NONYUSHHA KOHEYHEIH aBTOMAT 400 nepememacTest B

cocToguue 402 1oMCKa jiya 45 % ocyulecTBieHus noucka ayaa. CocrosHue 402 noncka iysa
TAKKE PUKCHUPYETS, KaK TONBKO HCTOUHHK {HATIpHMep, TepeaaTyitk) HiH Ha3RA9eHHE
(HaupHuMep, NIPHEMHMK ) OTIPSAEITRET, YTO KARAA CYRTACTC BIOXHM {HATIpUMED, UDEHATCIBHE
S J1yda) (Ha ocuore 0AHOH i Honee meTpuk). CHenyeT 3aMeTUTh, YTO B OJHOM BapHaHTe
OCYLIECTRIEHHS HOUCK JTyHa PEryIpHE Iianupyeted (HanpuMep, kaxaere 0,5-2 ¢, B
Teyenue coctostius 403 nepeaayn nadubik. 3T0 MO®eT ObITh N0JIE3HO HA OCHORE
3aOIOKHPOBAHHOTO NYHA.

TTocne ToT0, KaK TTOUCK Ayya GLll YCIelHhiM, KOReYHE apTomart 400 mepexosur s
yCTaHoBHBIIEeCH cocTosHne 403, IIe OCYWIeCTBAIOTCR Onepayyy nepesayy Janyox. B
OJIHOM BaPHAHTE OCYHIECTRIEHHS 3T0O BK/IOUACT B Ce0F OTCACKHRAHUE IV B
ONPEASIeHHbie HHTepBanst (RanpumMep, kaxisiit 1-2 mc). B onxrom paprante
OCYIHECTRIICHHA OTCIASKHBAHHTE JIyHd ABIIIETCH YKOPOYEHHEIM BAPHAHTOM IIPOHECcca ITOHCKa
7yta. 3T0 MOWET WIAHHPORATBLCS WITH H61TE OCHOBAHO Ha 3aiTpoce.

Eecau cyntecrsyer cOOit AuHMM CBR3M, KUTOPBI U POUCXOANT, KOIAA KOHEYHbIH
apToMAaT 400 yrpaBiIeHnd IyYoM HAXOOuTCd nuGo B cocTotHmM 402 OHCKa JIyHa, Wik
cocTodAMM 403 nepeiauu JaHHBX, TORIa Koyeunbilt asToMart 400 yiuparieyd 1yHoM
MEePEXOAHT K COCTOSHIO 401 npueMi.

B 0/1HOM BaPRARTE OCYUISCTEIEHUR (GOPMUDORARKE ITYYA B NEPSIATINKE OCYHIECTRISIETCH
C HOMOIIBIO T10BOPOTA §ashl RF-MOZyAHPORAHHOTO CHTHAJA OTAEAbHO I Kaxaore RF-
YCUIWTEN% MOUIHOCTYH M HA00PA NEPEAAIOHINA AHTEHH, A€ HOBOPOT (Pusbl ONUCAH
CHEYIOUIM YPABRHEHUEM:

Al deos{2af .t + it )} 2 Al hoos{2a7t + @l i+ &)

Jaon spawenis aoc &

(@)

U yroJi BoBopoTa 8 Kragryercs Ha 2-4
KBAHTORAHHBIE a30DEr yASTODSL.

AHAOTHUHO, B OJHOM BapHAHTEe OCYHIECTBICHUA (POPMHPOBAHHKE Y14 B IPHEMHHKE
OCYUIECTBIIRETCS C IOMOIUBIO BOROPOTE sl NPUHSTOr0 RF-MOAYIMPORAHHOIO CUPHANIG
TOCKE KAKION NPUeMHOY aHTeH L M Radopa yeuTuTesed! ¢ HU3KuY ypoBreM miyma (LNA) 1
3ATEM KOMOHHUPOBAHKE CUPHAIOR, TOBCPRYTLIX 110 hase.

CHexyer 3aMEeTHTh, HT0 B OAHOM BAPHAHTE OCYILECTBICRUS IPHEMHBIE AHTEHH b
COSAMEAIOTCS ¢ OAHIM HITH DOoJiee KAHATTOB OIMBPOBEIBANNS U HHCTO KAHATIOB
OUMPPOBLIBAHYE MEHBUIE, H&M YHCRO HPUEMHDBIX aHTeHH. KpPOMe TOro, B OfHOM BapuaHTe
OCYLUECTEBHERMS HEPEAAIGILIKES HHTEHHB! COSAKRHEHB! C OARKM Ml DOJIee KaRANAMH TepPendHH
GOPMEPORAHNS CUHTHANA, ¥ TRCHO KAHATOB Nepeiauy rOPMUPOBAHYS CUTHAMA MEHEBITIE, HEM
YUCHO TEePeaaiOiK auTeHH.

HTa. 270 MOXer ObiTh HOCTHIHY TS, HCTUOJIE3YH

B3 01HOM BAPRARTE OCYHISCTRICHHUA NPOULCC ITOMCKA VYA COCTORT M3 ARYX 3TANOR!
BOCCTAHOBJECHHE CHHXPOHM3AIMH H HTEPATHBHLIH HOHCK jivda. Ha 31atie RBOCCTAHOBIICHHS
CHHXPOHW3EHHE OUCHHRBACTCH BPEMst DOCTYIIEHMS (3a4epwEH) NyHalyyka ayaet ¢
MAKCHMATBHBIM YerneHeM. B 0JHOM BAPUANTE OCYILIECT BICHHS ORCHKA 3aHepxLy
OCYIHEECTRISETCA fepeaayef H3ReCTHOR CHMBOIEHOH TOCHEA0BATEABHOCTH 110 BOZAYXY 4
COTNACOBARME ITOW HOCISIOBATEILHOCTH B UPHEMHHKE Yepes cOriacoBanublil gummerp. Ans
TOFO YTOOBI MAKCHMHIHPORATH OTHOWICHUE CHPHAT-HIYM, (a3bl NepeFatHicH aH TEHH b
YCTAHOBIEHH PABHBIMH CTOAOHAM MaTPHUBL NxNV Anamapa, H, oiud cTonbey B MOMEHT
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BpeMenH, riae H uveeT crneayrwniue CBORCTBa:

Hii, jief-L1}, H H = Niy,

roe A geimactes TPAHCIIOHKPOBAHHON U3 H, U &, \ SIBIISISTCH SIHHUYHOR MaTpHICH OT
NxN. Gases nepeaniell aHTeHHB! DA3IOKEHE! ¢ ToMOonke N crorbuos us H
{YCTaHOBACHO PaBHBIM RAUHIIE B MOMEHT BpeMeHH) P (ranpuvep, 3) pas, tae Kamantt
MOMEHT BPEMEHY HCITONB3YETCA PA3HAR CXEMA ©a3bl IPUEMHOH anTeHHBI. CxeMpi (ashs
fIPUEMH O aHTEHER! BBIOPAHL! U3 YCIOBHE, YTOOR COOTBRTCTBYIOIIHE VUM HOKPBIBAITH BCE
NPOCTPAHCTBO. TIpreMHHE, COFNacoBAHHBIR ¢ GUABTPOM, KOPpeaRPYET € NPUHITHIM
cHryanoM, #&), ¢ neperapacMo NOCNEI0BaTENLHOCTLIO (&), KaK OHCAHO B HOMOMIEIC
CACAYICIHCTO YPABHEHUS, TAC CXEMa paBHa L CHMBOAM:

i1
vt )= S r{Z + 0 )x6
ViE ?;3 (& +2 )5t

3asepHKA BO BPEMEHH, KOTOPA NPHBOIMT K MAKCHMAJILHON 3REPTHMY BRIXOAG
CONNACOBANHOTO PUILTPA, [OCHE TOFO, KAK CAOKEHA N0 BCeM cxemaM (a3 NepeiarciMy 1
TIPHEMHBLIX AHTCHH, BBIOPAHA ¥a¥ BPEMCHHAS 3a4CPKER MAKCHMAILHOTO YCUTICHHS
syHalyyra aygeh. KpoMe Toro, TEKKE BROMpacTes cxeMd (ashl MPHEMRON aRTCHHEL, Ui
KOTOPOH BBIXOA COTJIACOBARHOTO @MIETPA NPH BHIOPAHHOM BPEMeHIOH 3a1epikKe HMeeT
MAKCHMATBHYIO 3HEPTHIO, TIOCHE TOTO, KAK OHA NMPOCYMMUPOBAHA TTO BCCM CXeMaM (azbi
fICPeAAIOLICH aHTCHHEL.

Ha creayioiieM 3Tane HCAOAB3YETCS HTEPATHUBHBIH MPOEECC HOUCKA /IVY3 TdK, 9TO B
OHOM BAPHAHTE OCYIICCTBACHHS ANBTEPHATHRHO HIMEHSET CXEMBY (Pa3bl NEPSHAUIN U
ripHeMa s oduero yuciaa 2M (Fasxe) (HanpuMep, 4, 6, 8 wan 16) sranos. B noyt Beex
Gy Tasik exeMbl Gashl IEPeAayl ¥ HIPHEMa CXOIRTCH K OUTHMATLHBIM 3HAUSHMIM,
COOTBETCTBYIOIHHM HATIPABICHHIO NYYEH C MAKCHMAAEHBIM YeuneHeM. B HexoTopsx
OTARIBHBIX CNYHATH CXeMBI (ha3bl NEPCAATH W IPHEMaA MOTYT KOJICBATHCT MOKIY
PAITHYHBIME CXCMAMHU $a3kY, 9T0 COOTBETCTBYCT ARANOTAYIHBIM KOs QUIHEHTAM YCHMITSHHS
GOPMHPOBARMA JHyUa.

s viepBott urepauyy cxeMa §aset IpUeMa YCTAROBIIRRA 10 QOHOr0 U3 P exeM das,
KoTopas d5ifa BLIOPAHA B KO HIE NOCASAHETO 3Talla BOCCTAHOBIICHHE CHHXPOHU3AMHH,
HpyruMu crosaviy, cMeieHss Gazel IPHEMA YCTAHORALHEL 40 i-TOT0 NEPBOHAMATEHONO
sHauseHus (g i=t, 2, 3 1 T.4.). B 04HOM BAPHAHTE OCYILCCTRACHHS eMeieHu# ass: NpHeMa
YCTAHOBJICHBI € HOMOIHELIO YCTAHOBKH 3HAUCHHH BECOBOIO BEKTOPA AHTEHHOH
peiaerrr (AWY)., Cxema nepeayy, ¢ xpyroft CTopoHsi, YeraHoBieHa pasyolt N croabuaMm
matpust H AgaMapa noouepeaso. Hpuvep Matpunb Agavapa 36«36 sagas Ha Qur.8.
CHeAyeT 2AMETHTB, YTO U1 ONPEHCACHHONO YHCAA AHTCHH MOKET HCITOIb30BATHCE NPyTas
YHUTAPHAS MATPrid. KPOME TOro, CAeayeT 3dMETUTE, 4TO B OAHOM BAPHAHTE
OCYIEECTBICHH BSCOBBIC BEKTOPRI AHTCHHOM PEIECTRU {AW Y} 1718 NPUCMHHKa H
gepejaTHyra $BIIRIGTCE COCTABHLIME BECOBLIMU BEKTOPAaMM, KOTOPBLIE MOFYT HMCTh
AMBRMTYAY W/ undopMamno o Gase. B 04H0M BApHaHTE OCYIHCCTBACHUSA BECOBLIC
BEKTOPR! SBITHIOTCH KBARTORANHBIMY BEKTOPAMY CO CMENISHUEM (hassl,

TepenaTauk nepesaeT U3BECTHYIO CUMBOIILHYIO MOCICAOBATCALHOCTL HO BO3AVXY,
KOTOPAs MCITOIBRYCTCH T OHCHKH Pe3ybTRPYIOUMX GyHEIME SISO (euuCcTReHH bR
BXG/HOW W C/IMACTBCHREBLIN BLIXOINON CUPHAITHI) NIeperaydy Kanana jn RF-MoRyMposasHoro
CUFHA/IA O TOro, Ko N NOBOPOTOB NO $a3e NEPeaaoiicH AHTCHHBI B KOMOUHHPORAHHOM
curdarre nocre N NOBOPOTOB 0 (3¢ [IPUEMHOH aATEeHHb!. B TeHeHU: 3TOro 37ana
ficpeaioiias ra3sUpORAHEAS AHTEHHAL PRIUCTEA NIEPEKITIOTACTCT MCHAY BEKTOPAaMU (Pazsl
OT CTON®UOB MATPANEL H, KOTOPHIC 0XBATHBAIOT BCE POCTPAHCTBO. B OTHOM BapuaHTe
OCYUISCTRIICHHA BCCOBON BEKTOP TepeAaloLIc aHTCHHOM pelieTRY {AWY) BKIIIOHaeT B
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ceQn 36 secosrix BekTopor. [lns xaxxon cxeMsi dass! neperayy npuHsTRI CurEan
KOPPEIHPYET € IEPEeAaBAEMO CHMBOAbHOM TOCAEAOBATCILHOCTIO B BMIOPAHHOH
ONTUMANBHO! BPEMCHHON 33 AgjpiKe. BRIBOX KOPPEeRaATOPa ¢ KOMILICKCHBIM 3HAUCHHEM

4= 427% 2aTeM BCHONB3VETCS KK OUEHKA COOTBETCTBYIomel YHKUNHM Tiepeaatn kauana.
Taxuv 00pazoM, N-Tx ¢ noMonbie koaddgunnesTos 1-Rx yCuTeHUs Kadaia Ha KXy
3aJCPKKY, COOTBETCTBYICINYIC CMCLICHHSM 110 $ha3e ITPHEMHUKY, TTOCHCIOBATEIbHO
HEMEPSUOTCS M 208 PAKE C MAKCHMAIEHON 3Hepruell (RanpuMep, Kaacrep) Buidupaetest 41
Haunyqel NeproHA9aAIEHON BENRAHHDY.

Haree, BekTOp H3 N OHCHOK KaHakA ¢ KOMIISKCHBIM 3HAUCHHEM KOMILICKCHO COTIPMKCH
M yWMHORAeTCy Ha MaTpuiy H. VIl U 3MEMEHTEI ¢ KOMILICKCHEIM 2HAYEHHEM 3TOTO
BEKTOPA 3ATEM KBAHTYIOTCS B 2-4 OWTd, CO3AEBAY BEKTOP KBAHTOBAHHEIXK a3, 3TOT BEXKTOP
YIOMUHACTCS B ZAHHOM [AOKYMEHTE KaK BEKTOP KBAHTOBAHHOrO CMeLieHus no gase (QPS)
fiepenaTyuka Ha ocHoBe MR (T.e. nepezatuuk AWV} 1 oTcsinaeTes oOpaTHO B HIEPCIATUUK
gepes 00paTHhil OecuPOBORHON KaHAN, HanpuMep oOpaTHHIT KAHAT, OTUCAHHBIN BRINC, TC
OH HCIIONBRYETCA Kax cxema (ass GRKCUPOBAHRON Nepesayy Ag CIeAVIOHeH YacTy NepBoit
uTepaiun. B 0qHOM BApUAHTE OCYIUCCTBACHNA HHAEKC NTepeaaTHUKA AW Y, KOTOPLIN
cosnaet HandoTes HHTEHCHBHBIE CHIHAIT B IIPHEMHMKE, TAKKE OTCRUTALTCS 00PaTHO B
NeperaTHHK Yepez 00PATHBIN KaHall

Hns caenyiourelt wacty nepBofi HrepaniK cxeMa hasel Nepetayy YCTEHOBIICHA PaBHOMR
BEKTOPY KRAHTOBARKS fiaskl, BRIUUCICHHOMY B KOHIE Nlocienyeit urepaiuu. To ecTe
CMEHICHHS 110 $a3¢ HCPeIa™ i YCTAHOBICHBI O 3HAUCHHI, BBIYHCICHILIX B HEPBOH 4aCTH
HICPUIHNI, KOTOPBIC CYLIECTBYIOT A4 HACTPOHKY epenatuuka AWY. Cxeva haser npuema,
C APYrof CTOPOHEL, VCTAHOBICHA paBHel N ctonduav 13 H noouepenno. flepexasa roff xe
cavolt CUMBOIBHONR TOCHEANBATERHOCTH ¥ UCHTONE30BAHME TOH KE CAMOM TIPOUey Phl
KOPPEIESErY, OVHKIKY Neperadd KaHana SISO OHeHHBAIOTCS JNS KAKION CxeMbt ha3n
npueMa. Jipyruvu cniosavy, 1-Tx Ha N-Rx ko3hduuHenATs VCUICHUS Kadaiia
HOCIEAOBATERHO U3MEPHIOTCH B TIPHEMHUKE [ 3 IePAKY MAKCUMAGHON MOIHOCTH |
OHEHKA A9 3KBHBAIEHTHOIO KaHana 1xM.

AHATOTUIHO, BEXTOP M2 N OUEHOK KAHAIA ¢ KOMANEKCHBIM 3HAYCHUEM KOMIIIEKCHO
CONPYKCH U YMHOXACTCST Ha MaTpuity H. YTIIBI H 3J1eMEHTBI ¢ KOMILIEKCHBIM 3HAUCHHEM
3TOTO BEKTOPA, 3aTeM KBAHTYIOTCH B 2-4 Sura, CO3)apad BEKTOP KBAHTOBAHHBIX (a3, 3Tov
BEKTOP YUOMHHAETCS KAK BEKTOP KBAHTOBAHHOIG cMeieHus no haze {QPS) npyeMHuKa Ha
ocnore MRC (1.c. npueMHuK AW V). 3T0T AMV-BEKTOP HCITONR3VETCA B NMPUEMHHEKE KAk
cxeMa (hazbl PUKCUPOBAHHOTO TIpUeMa g Claeayiottelt nrepauuy. To eCTy CMeieHus (azn
npreMd (Becd ) YCTAHOBIICHBI O 2THX BREYHUCTICHHBIY 3HAUCHHH,

Takun 0oDPA30M, T€ e CaMbie ITallH NOBTOPRIOTCE MHOKECTBO pa3 (Hanpumep, 3, 4 1
T.[.}, A€ aNbTEPHATHBHEIE CXEMBE (Da3b! NEPEXAYY AT TIPHEVMA YCTAHOBIEHE! PABHEIMHA
BRIMMCICHHBIM BEKTOPAM KBAHTORIHHOMN (husbl M3 TPeabIAYIUSH HTeDALHY, TOrLA KAK CXEMbI
L TIPOTHBONNIONAKHOR OUEPAHH, T.€. CXEMbS NPHEMa MITH NTEPENAHH, YOTAHOBITEHb
parHEIMUA N cTOI0HAM, €CHU FFOOMEPEIHO.

B xonie utepamit BbIHUCASHHRE BEKTOPEL Pa3bl HEPeiauy B HPUeMa HCH ONE3YIOTCS WIS
CO3OAHHS AVYa B ONTHMAILHOM HANPABACHHH.

B oanov BapuanTe OCYUICCTBICHIE CUTHAA NIOUCKA Ay4a (M OTCHORUBAHKIE J1YHa)
sisnseres DQPSK-curnanom npu wacrore F /2 nocsulox, rae ¥, ssngeres OFDM-aacroroit
OHCKPETH3AHHN.

B oanoM BapuaHTe OCYLICCTBICHHS HCTIONB3VIOTSS JO TPEX PA3THYHBIXK
HEPBOHAUANLHBY. QPS-BEKTOPOB NPUEME A YIAYHLICHUR IPOHM3BOAUTEIEHOCTH OEHKH
ONTHMAIBHOPO BPEMEHU AMCKpeTisaly. KpoMe 7010, B OJHOM BapHaHTe OCYLECTBIICRIS
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TOCHEEOBATENBRAS OUCHKA KAHATA OCYLIECTRASETCH ¢ HOMOBI YCTAROBKA BECOBOTO
BEKTOPA NepesaTHiKa (U NPHEMHHKA} 10 N cTOR0RoB MaTpHEbl H Hoodepento 1
NOCIEIOBATENBHOTO H3MEPEHHS N COOTBETCTBYIOIHUX CKAIAPHBIX OBEHOK KaHaaa, Kaknsifi
ITaT OHERKAH Kavana cocTouT U3 N HATEPBAIOB OBEHKHA U3 YCHOBHS, YTO ECHR ¥V PABRO
pesyasTHpyIoeMy XN (Nx1) sexTopy OHEHEH, TOTHd OLCHKA KaHama parHa VH*(H*V),

TIpUHSTHIN CUTHAJ He IOJTACH HH TTOEBJiSTHCH, HH 33TYXETh BO BPEMS KAAKEOTO
BOCCTAROBIICHHS CHRXPOHM3AGHH WIM 3Tana UTepannu, rae cxevbl Gazbl Nepexraqt Hitl
HPHEME PA3BOPATHBAIOTCR ¢ NOMOLRERIO cTONOH0B H. OTCHOME, NPOUSAYPE ABTOMETHHECKOTO
yripapieHud yerrerneM {AGC) ocyeCTBARETCA HO KaXJ0T0 TaKOro sTana. B ojHow
BAPHAHTE OCYIHECTBICHHSA B 3T0# npoygeaype AGC npoHzBOiIbHAS CHMBOJIBHAS
TOCTIEOBATENEROCTD, OXBATHBAYOAS TY HE CAMYIO OCHOBHYIO NONOCY HALTOT, NEpeiacTest
N0 BO3AYXY, TOTAA KaK cxeMel (pashl Nepegaty H IPUEMa HIMEHIIOTCH TEM JKE CaMbIM
00pazoM, Kax ciregyroumi 3ran. [TpHRStas MOITHOCT: CHITHANE U3MEPIETCH 1 YCHIIEHUE
HPHEMHMKA MTOCHEIOBATENBLHO YCTAHaBIIHBACTCS HO 3HAYCHIS H3 YCAOBHS, HTO NPUHSTHIY
CHFHAJI HY MOJABIAETCA, HH 2aTYXEET WIS BCeX CXeM $assl Hepeaayd ¥ npuema. Eciu
reODXOJUMO, 3TH HPOLEIYPa HOBTOPRETCS MHONKECTBO pas (40 3), nowa se Halien
COOTBETCTBYIOIIHIT KO3MIHECHT YCHIACHHUA.

Pur.S amCTpUpYeT YPOBHH OAHOIO BAPHAHTA OCYIUECTBICHUS TPORECCA TIOHCKA JTYHa,
onucaRHOro whiie, Coptraacs Ha (bur.d, stanst S501-503 npeacTaBasion 314
BOCCTAHOBJICHHS CHHXPOHK3AHMH. BO BpeMs 3THX 3TATOB BbIOUPAKTCH NEPBOHAHAIEHEIE
BEKTOPEI CMEHIeHH (Pa3bl H OTTHUMANLHAN 3aepaKa. B 0JHOM BapHaHTE OCYIIECTBIIEHHS BO
BpeMst 3TaH0B 501 1 SO2 hURCHPYETCS MOIUHOCTE NepeaaUu.

Tlocne 3rana SO3 ooy EeCTRANIOTCA TOCNEAORETENRAOCTE RTEPA M. Kamoas Wrepanus
COCTOHT U3 Tpex OIoKOB, ¢ 3Tanami 304-508, KOTOpLIE NPEACTABIAIOT DPHMEDP OZHOA
yTepatuy, 2Tan 304 FRIMeTCS 3TANOM OUCHKH KaHAJd NEPEiduy, MCIIONbEY KALIHM
(PUKCHDOBANHYIO CReMY Bazbl ApHEMA, B KOTOPOH BEKTOPH AIpHEMa, KOTOPEIE Kai0T
HAWIYILIVED MOIEHOCTE, BRIOHPAIOT A A UCHOIb3YIOTCA LIS OMEHKH KaHala, Kax 1oxasato,
sran 504 Bxouaet 8 ceds agToMaTHyeckoe yipasienue 304, yCuieHneM, HoKazanHoe
napajienpHo, atan S04 skiarodaet s cedg aBroMarndeckoe ynpasnenne S04, youaesueM
TAPANACARHO ¢ OIOKOM, B KOTOPOM NMPHEMHUK HOPMUPYET ONEHKY NX 1 Kanana, ucnonmbiys
TIPUH ATHIE BEKTOPBL, ¥ BLHITHCASET BEKTOP CMEHIEH A (Da3bl NeEPeaatdn B noasTane S04,
Oinepauyy nogatana 504, oTOOPaKEHS B BHAC ONOKA, MOKAZ@HHOTO KaK PaciivPeHHbIH
BapuanT 1043Tana 320, (rak Kak Bee O510Ku 1¢ ¥e cambie), HEpBOHUHANIEHO BEKTOD
cMeltieRus (azpt Tepeati maMeRsetes 1o Hi (nogstan 330;) ¢ nonocol pachunsTpoBKu
{nonmzran 550;), BCTaBACHHON I8 KOPPCKILH 3a11a3IbIBaHuA Cveulerus dassi, s
H3MEHCHUA B BECOBLIX BEKTOPAX Nepenatid Nonoca pachuibTPORKH SoAbHIe, YeM OOHIHIT
Pa3dPOC 38, 4EPWKH MHHYC pazdpoCc 33 HepaKy GUWIibTpa Neperatn, 3aTem repbili
wanal (Chl) mavepreres {0nok 550,). Howre usMepeuns Kanata BEKTOP CMELLEHHS (Pa3bl
nepezavu mwMenAeTes 7o H2 (nonatan $54,), ¢ nosocoit pacthunsTporkH {rogatan 5505).
3arem BTopoit kanad (Ch2) navepsgetest (00K 550 ). 310 nponomaactes, NOKa He H3MEPER
nocrexaull kanarw, ChN. Hlocte Toro, Kax Bee BEKTOPRE cMmetaenns Gasbl Neperayt
Hepesatbl, H KaHa bl OUEHEHBL, BEK TOPHI CMELICHHS 1a3hi Nepeaayl BBIYHCIHIOTCE H
U3MEHAFOTCA (TIpH MOATOTOBKE A/ OUCHKH KaHalla npHeMd). B OZHOM Ba&pHAHTE
OCVINECTBIEHUA BECOBOH BEKTOD Neperaromie anTeHHsl, KOTOPBIM CO3LaeT caMblil
WHTEHCUBHLIN ITPUHATHIN CHTHAJ B IPHEMHHKE, IIOBTOPAETCSE O0IEE, 1eM OJHH pa3 B TEYCHHE
ATOTO 3TAIA YIS TOTO, TrOfLl PA3PEIHTE HPHEMHHKY CKOPPEKTUPOBATD PA3IMUHbIC
NOTPEIHOCTH (a3hl, HPUCYIIHE AHATIOTOBBIM CXeMaM NMepefaTHHKa H NPHEM HHKA.

TTocne ToT0, KaK REKTOP CMEIURHIST (Pashl Nepe ady BRUTICICH, IIPHEMHUK OTCBLIART €70

IPR2022-00468
Apple EX1016 Page 862



3

a5

=1
i

RU 2448575 C2

00paTHoG B Neperatank Ha srane 503, B ogn0oM BapuaHTe OCyRIECTBIICHMS HPHEMHHK
HONOAHHUTEALHO OTCHITAET OOPATHO HHAEKC BECOBOTO BEKTOPA NMePeIATIHKA, KOTOPBIH
CO3AAET CaMbIi MOWIHEIH MPUHATHIH CUTHAJL, KOTOPBIH HeOOKOAHMO HCTIONB30BAThH BO BPEMst
CHERYIOUIMA UTePABHit. 310 MomeT ObITh OCYIIECTBIICHO, HCNIONbL3YR OOPATABI KA.

Hanee, 21an 506 oUeHKH KaHaja pyUeMa OCYIIECTBIACTCS, UCHOIB3Y S GHKCUPOBAHHBIN
BEKTOP CMeteHus (hashl nepenaiyy, ITan CUeHKY Kaxajia npueMa (3tan 506), a rakae
EaX b U3 IPYTHX 3TAIOB OHEHKH KaHaka MPHeMa, CORCPIKUT HOA3TAI aBTOMATHYECKOT 0
YIpaBreHUs yewiieHueM {oa3tan S06,) v oueHry Kanana JxN ¥ 37an BuIYHCAEHUS BEKTOPA
cMelteHus (hassl pHeMa (FoasTalnt 506, ). biaok 506, AGC otobpaxen kak Tpu 610ka 531
AGC, HoMepa 103, KOTOpBIR SRIAIOTCS TSMU JKE caMbiMu. O U3 HEX NMOKE3aH donee
noxpodHO U ARASETCH NPAMEPHLM U3 Apyris. Craqana Bexrop cMeiesus dazpt npueMa
wawiensierea go Hi (mogatan 331) v AGL oCyInecTsIaeTes 110 3TOMY BEKTOPY CMELERKR
thazei (G10x 531,). 3arem BeKTOP cMeiteHus daszpl npueva uaMensetcs 10 H2 (nojgsran
3313) u AGEC oCyRIECTBITRETCH O 3TOMY BeKTOPY cMeenns gasnt (6nok 531,). 31o
NpoEoIKAeTeR 418 peex N BEKTOPOB CMeEtsends (passr npuesa.

Hocre mopsrana S06; AGC, oneHKa xa¥aia M BEHUCICHHE BEKTOPA CMEIeHRS (ash!
nipHUeEMa NPOHCKOANT Ha foayvane 506,. Onepanuu nonsrana 506, oTodpaxeHsl 8 BUIE
Quroka 1 FBISHOTCH TEMI Ke CAMBIMH A4 BCEX NTOA0ORLIX GI0KoB na dnr.5.
Tfepsonsusnnro BexTop cMewtenur hassl npueMa udmenaercs 1o H1 (moxsran 560,) ¢
NONOCo# pacdmaeETPoREH (Toa371an 560,), BCTABIICHHON NS KOPPSKUHH 3AHa3IhIBaHUA
cMertenns asee s M3MEHEHHS B BECOBBIX BEKTOPAX HPHEMa NOJToca pachuibTpoOBKU
BoirIe, 'teM o8umit pazdpoc 3aAePHKU MUHYC PA30poC 3aXepXKu PUIILTpa NpuemMa. 3atem
repreil xanan (Ch) nsMmepsieres (nogstan 360;5). [locne navepernus Kagana BeKTop
eMenteHns (passt npuesMa HaMenssTes 1o H2 {momatan 560,), ¢ 1ogocod pachuiibTpoBKY
{(nmozp3Tan 5860s). 3aTen BTOpoit KaHasd {LUh2) namepsercs {60k 560y). 3TO Ipoa0IAaeTCH,
MOKA HE w3MepeH nocheanudl kaHad, ChN. Hocae Toro, Kak BCe REKTOPBI CMEIEHUS #a3bi
npUeMa MePeaanbl, U KaHAIbL GUCHEREE, REKTOPBI CMERICHUS (Haz6l TIPHEMA BRIMHCIIOTCH 1
MMEHMIOTCA. B OHOM RAPHAHTE OCYIIECTBIICHUS C YETHPEMA HTEPATMAMU CYHIECTBYET
HeThIPHAAUATH 2TATGE.

ARTOMATHYECKHH KOHTPONAD VCHICHUS

CHTHAR, OTCHINAEMbE BO BPEMS HHTEPRATOB HACTPOiKH AGC, HCNOAR3YET Ty Ke
MORY AWM, HO He HECeT HUKaKoH niQOopManii.

Yeunerme AGC 20IDKEO GBITh HOCTOSHHLIM B TRUSHHE KAXKAOFO 3Tana OHEeHKM KaHana,
Bo ppeMs kaaoioro 31ana mbo BeCOBhie BeKTOPR! Nepenasy, 1o BECORBIE BEKTOPH
npueMa U3MEHEIOTCH (pazBeprra riepe3 N CTOXOHOB), 4TO ApUHROAMT K RSSI-dryrtyaumi. B
arom cityrae AGC 3anyCeKaercs JUsl BCeX N BOZMOXHBIX BECOBBIX BEKTOPOR, ypoBeHb AGT
ARISETCR (BUKCHPORAHHEBIM ¢ MEHUMANBHO AOCTIKUMBIY 3HAYCHUEM U 3aTeM
ocyIecTBHAIOTCS N OHeHOK KaHana.

DUT.6 WULOCTPHPYET HACTROS POPMUPOBAHNE Iy4a, KOTOPOE NMPOH30LINO B PE3yAbTaTe
Npoyecea TOMCKa Ty4ua Ha Gur.5.

Pur.7 WHROCTPUPYET 0HHH BAPHAHT OCYUIECTBICHHR HOMCKA 1Y9a ¥ JHarpaMMy
CIACKLHIA B HCTOURHNKe/ MeperaTuuke. CCrimagcs Ha dur.7, cxema 701 toncka nyua BPSK
HAXOAUTCA Ha HacToTe F /2, GUNBTPYeTCH, HCITOAbAYS VT ObHBIN (DOPMHPY IO

puALTp 702 ¢ ZONOTHUTETBH O BLIOOPKOH, WIIH CORTAST CXeMY TIOMCKa Tyya Ha vactore f,.
3T4 CXeMa 3aTeM OTCHIIaeTCd B npeobpazosanne 703 OQPSK, koTopoe Npeobpa3oBsiBaeT
cuMBOITRE BPSK -1 1 1 8 coctaBHbie CAMRBOILL (JPSK -1-) 4, COOTRETCTREHHO, J+{ U
3AAEPHUBACT KOMITOHEHT (3 HANONOBWIEY BHIOOPKH B OTHOLECHMM KOMIToHeHTa . Brixox
npecdpazoBanug 703 OQPSK 1peoOpa3opbpiBACTCE B ARATOTOBEIH, MCNOAL3Ys DAL 704, u

Cro: 21
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aTeM IR TPYETCH, HCTIONL3YsSE aHaTorosbilt uisTp 708, npemuecTsyomni nepeaae.

B oaHOM BRapHanTe GCYLIECTRICHHSE aITOPUTM OTCHSXUBAHNA AYTa COCTOUT H3 ARYY
MTEPAUMY HTEPATHBHOTO NPOLECCA NTOUCKA JTYHA, HATIPAMEP BTOPO 1 TPETheH nrepaiui,
ONMCAHHEIX BEILIC. PUT.Y gBigeTCa DHOK-CXeMOR OJHOTO BapHAHTA OCYHICCTRICH U
npouecca oTeaskrRanu gyua. Coptnasck va hur.9 B nepeoil uTepatiy (IIOKa2aRHON KaK
Grrox 801), cxema drassinepezati YCTAHOBISHA pPAaBHON BeKTOPY (a3t nepesat,
COOTBETCTRYIOUIET O TEKYIHEMY Jyuy (T.€, CMelieHus @a3bl iePeAa i YCTaHOBACH B TR
TEKYIUMY OBEHOK), TOTHA KAk cxeMa gazsl NpHeMa pasBepHyTa ¢ HoMomsio N cronbuos H
I TeKy1meH 3axepxku.  37oM ONepagHi BEITHCIICTCE BEKTOD CMEHICHHS KRAHTORAHHOMN
thasze: npueMa sa octose MR, BeryuciseMbt BEXTOP KBAHTOBAHHOY $a3bl 38TeM
HCITOMEL3YETCH KaK HKCHpOBaHHAA cxeMa (Bpassl IpHEMa A7 BTOPOH HTepa s {HOKA3AHO
Kak 0510% 902}, Toraa Kak cxema §a3et Nepeiain pa3sepyyia ¢ nomomeio N croabnos Hn
BBIYHCANIOTC BEKTOPB! CMEINEHNS KRARTOBARHOR {a3sr nepegayy. B onHOM Bapuaste
OCYIHECTRIIEHH CXeMa (Pa3sl Nepeaadl, KOTOPAS COZTALT CaMbllt HHTEHCHBH bl IPHHATHIN
CHPHAHR B TIPUMEMAHKE, HOBTOPSSTCR HOAEE, YEM O4HA PA3 B TCYCRHE 3TOVO JTalta Jiis T0rg,
YTOGR! PAZPELIHTE MPUEMHHKY CKOPPEKTHPOBATE PA3THUHEBIE NOTPEIEHOCTH (ha3kl,
FIPHCYIHE aHATOPOEBIM CXEMaM HepeaaTHuKa H [IPHeMHNKA, B Kax 08 yrepauul HyRKIng
fepPeRaun KaHa I OUCHUBAIOTCH 418 TOM KE BPEMEHROM 3aAEPHKR, KOTOpast ObLity
M3BICYCHA Ha 3Tane BOCCTAHORIICHKT CHHXPOHH3AaHUH MPOYECCa ITOHCKA nyva. BEKTOPEL
KBAHTOBARHOH (a3sl nepesayy sLIAHCHAIOTCS B 3THX WTSPALHAX H 3aTeM IepesaroTcs
o0patHo (903) 4% NCITONBLRCRAHUT KAK CXeMbi (pa3bl iepeaaui. B 0gHOM BapuasTe
OCYIECTBITCHU HHJICKC BECOBOTO BEKTOPA, KOTOPBIY COIACT CaMbiil MATEHCABRRIN
HPHHSTEEE CHTHAN, JONOJHUATEIEHO NePeRaeTes 00pATHO Ag UCTTONL30RAHNAS B TeHeHHe
CHCRYIOEH KoUMW OTCNeHUBAKS iy, CHeryeT 3aMernTe, 410 0noru 901 1 902 omucays
Oonee noapobro TeM xe obpazoss, 910 i Ha $ur.S seiire.

Ta we npoueaypa AGC, Kak OIIHCAHO BBILIE, B IIPOLECCe HOUCKA YYa OCYIUIECTRAICTCA
O KaXA0H HTePABUR TR TOTO, YTOOB! TAPAHTHPORATS, UTO NMPUHHTHIY CUTRAT HU
NOJABIALCICH, HU 2aTyXacT B TEUCHHUE NOCACEYIOLeH oneparud. (an ToKkazaHs Ha GHE.G, ¢
npuMepoM HacTpoitkn AGC Uit OfHOro KAHaA, KOTOPBIH SIBASETCH TEM KE CaMbiM, HTO H
OPYTHE, TOKa3aHHBIE NOAPolHO.

AIBTePHATHRHEIE BAPKARTI OCYIHECTRICHMN AITOPUTMA BOUCKA IyHa

Bropo# anpTepHATHBHEIR BAPHAHT OCYIUECTBICHUS TIPORECCa NTOHCKA JTyYa NOKa3ay Ha
$ur.10. Ceputagce Ha ur. 10, CHaYala H3BeCTEAS CUMBOIbHAT IOC/IeIOBATSILHOCTE
epeAasTCs HO BOIYRY, KOTOPA N RCTIONL3YETCN JUlS OUCRKH xaHana. Jianee cxeMa dasss
nepefaun yeTaHoBsiera 1o N ¢Tondnos u3 H B MoMeHT BpeMeHH. g kaxgo# mogobHoi
CXeMbi hasel IEpeady cxeMa (hazpl IpReMa 33Tem VeraHariusaetcs pasioit N ¢ctonbuam
113 H B MOMEHT BPEMEHH, 970 NPHBOAHT K KOMOHHanuy NN DasiHEHON CXxeMbl a3ny
frepesayn H ripuenMa.

BriocrencrBun cooTBeTeTBYIONME vy karana SISO My oReHHBArOTCS € NOMOIBIO
COTIOCTABHCHUS TIPHASITOTO CHIHANA € 3aJaHHOH CHMBONBHON NOCIEIOBATENBHOCTHIO B
ONITHMAILHOM BPEMEHHOH 33 ACPAKE (IPOUENYPA BOCCTAHOBRICHES CHHXPOHHZAUHH
AHATIOTHYHA [IEPROMY BAPHAHTY OCYLICCTBICHUA NTPOHECCA HOHCKA AYHA 3a HCKITIOHSHHEM
TOFQ, 4T0 BCe KOMOMHAUMY CXEM AHTECHH NEPeIauy ¥ NpHeMa uCnombayioTes ). OueHKH AxN
HCTIONEL3VIOTCS Mw co3Janns Marpuus Axd, [T zaTem yMAoxkaeres Ha H H
TPaHCIIOHHPYeT H, KaK B CHEAYICIHEM YPABHEHHH:

G=HH

rie G apiaseTer oucHKoW Qyrrnuy nepenadd Xanana MIMO (MROTOYRCTERIEIE BXGABE C
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MHOTQUUCAESHHHIMAI BRXONAMHU).

Creryiomias MTEpAiHg 3aTEM OCYLISCTBIACTCS IR & = b, . Al
]
w=conf(Gvi b w, =quant{{Thwy,Uws. o Uwy )

7y 172,[777\ﬂ

z=conf(Gr i ) vy =quant{

THE #y ABASETCA NPOHIBONLHON NIEPBOHAYAILHON CXEMOL ©a3ni npuesa.

BritpeyKazaHHag §a3d OHEHKH NMPeAINecTBYeT npouenyde AGC, aHaHOTHYHOH
npoieaype AGC, onucaHHoO# Briue. 3ta npouciypa AGC, Kotopas m3MepaeT GPUHATYH
MOLIHOCTE CUTHAIA [Jis BCeX KOMOMHALNY Nepejadi ¥ cXeMb! $a3bl, 1 MOXKET HTOBTOPSITHCH
HECKONBKQO Pa?2, KAK HEODKOXMMO, TapPaHTHYET, UTO T PUMEATHIA CUTHAJ HH TIOJaBNIeTCH, HH
3ATYXACT BO BPEMSi OUCHKH,

Hpunoxenus

B 0HOM BapuayTe OCYIECTBACHHS BRIMEYTIOMSH YTHIC CXeMbl ©OPMHUDOBIRUY JYYA
HCTTONBIYIOTCH I CHCTEMBY, MeACTBYIOINEN B HeIMBCHIUPYSMOM HanazoHe or 37 no 64
ITu. [To cpaBHEHHEG C APYTUMH HU3KOUACTOTHRIMH HETHICHIUPYSMBIMH TUATA20HAMH,
HanpuMep 2.4 Ty u 8 [Ty, guanason B 60 I'T g fonyckdeT HCHONL308AHHE HAMHOTO
MEHBIMX AHTCHH ¢ AHATOFHUHBIMU KO3 HHHCHTAMA VCHIICHE S A HTCHHEBL, M peansHo,
4yTo0R 60 TTu anTeHHe! MOy Ont Obrrs B 12 pa3 Menbile, 4eM aHTeHHR B 5 11Ty ¢ Tem xe
CAMBIM YCHIEHHEM. 3TO O3HAYALT, YTO HAMHOTO OONBLIHES YHCIIO AHTEHH MOMKET
HCTNOMR30BATRCE 063 CYIHCCTRCHHOPC VBRITHHCHHS PASMEPHOCTEHR OcCPOBOTHON CHCTEMBT H,
OTCIOHA, 3aTPAT.

Kposie Toro, u3MepeHus MOKA3LIBaOT, YTO KAHAT pacnpocTpaneHus B 6@ 11 saMuoro
Ooriee KRacTepU3OBAH, yeM auanasoHsr B 2.4 1 3 Ty, 310 3KBUBANCHTRO 3asBILHUIO, 9T0
LI 3TOTC BHANA30HA KAHAJTRH PaclpoCTpaHeHHis MOTYT FPYIIHHPOBATLES B ONIPEHC/ICHHERE
xnacTepnhi, Pur. 11 WUTIOCTPUPYET TIOHITAS KAACTEPHIYEMOT'0 KaHaa PAaCTPOCTPAHEHNS.
Tiponece GopMuEpOBAHUE Jiyyad, OTTHCAHHRIN BBIE, 3a4TEM UALadHHO 3KBUBAJICHTEH
{hOKYCHPOBKE Ha PACPOCTPAHCHHH B NIPSACIax KAACTePa € MAKCUMAIbHRIM YCHIACHWEM.
MowxeT OBITH TOKA3aHO JITH TOXOOHBIX KITACTEPU3YEMBIX KQHAIOB, TIPORYCKHAS
CTIOCOBHOCTE KAHAJIOR TIPH CXeME HOPMUPOBAHHES Ty4a, ORUCAHHON B TAHHOM JOKYMSHTE,
YACTO OHEeHb OMM3KA ¥ MAKCHMAILHOM NIPOTIYCKHON CrIoco0roCTY KaHara MIMO
(HOCTWEUMON 12pe3 MYIETHILISKCHPOBAHHE, KaK YAOMSAHYTO B pazfeie ApeiieCTBYICINETC
VPOBHS TEXHUKR). KpoMe 1050, (JOKYCHPOBKA HA PACTIPOCTPAHEHNAH B AIPSIEIaX KIacTepa
OHAYALT, 9T0 PA30OPOC 3a7[CPHEY PACTPOCTPAHCHUR PABCH PasOpOCy 3ASPHKKH Kijacrepa,
KOTOPBIM MOEeT ObITh 3HAYHTEIILHO HIDKE, YeM ¢0muil pasopoc 2aIep:KKY KaHAIA.

Crie0OBATRIBHO, NPLagardaeMbilt ciocod QOPMUPOBAHNS 1Y 4d OHeRb NOAXOIMT A
OSCTIPOBOAHBIX AIPHITOMKEHHI B AdanasoHe &8 ' .

Torsa Kak MHOPHE WIMEHeHHE H MOXMDUKANIMH HACTOSIURIO Ha00petenus 0e3 COMHEHUS
CYAHVT OUeBHHBIMH CIISHHAINCTY B JAHHOY 00TaCTH TEXHUKY, MOLIE IPOYTEHHUS
BRBIIICHRIOMCHHOT O OTHCAHNS, CALAYET HOHUMATE, YTO KAKOH-THOO KOHKPETHLIH BAPHAHT
OCYIURCTBIICHUS, ITOKA3ZAHH B ¥ ONUCAHHBIN ¢ TOMOIILIO WIBOCTPAINIH, HU B KOCM Cliyyace
HE MOAPA3YMEBAJICH ObITH PACCMOTPEHHBIM KK OTPAHUGHRAIOIINA. £ TeAOBATLITLHO,
CCHUTKH Ha F10APOOHOCTH PARIHYRBIX BADHAHTOR OCYIICCTRACHNT HE OAPASYMEBAIOTCS
OTPAHUIHRATE G0BEM $OPMYITBEI H30OPETEHES, KOTOPAsd CaMd PACKPLIBACT TOITBKO
OPU3HAKHY, TRAFIOINECE CYHIECTREHHEIMH IS H300PeTeHUS.,

@opwyrra BI0OPETeHHUA
1. Croco0 yIpanicHus Ay I0M NEPSAAIOIRHK U APUEMHBIX aHTEHH, COXCPKAIIMNY 3Tall, HA
KOTOPOM:
OCYIISCTBAAIOT AAANTHBHOE YIIPABICHHUS JIYYOM, UCTIOIL3YHE MHOKECTBO [IEPEIEIOIHX U
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MPHEMABIX AHTEHH, BKAOUAS YTEPATUBHOE OCYIHECTBHEHUE HAPBl HACTPOSYHBIX
MOCHEAORATENEHOCTEH, IIPH 3TOM UTEPATHRHOE OCVIISCTBACHME Ha Pl HACT POSHHbBIX
HOCIEAOBATEIbROCTE! BKIIIOYACT B Ce0f OUEHKY BECOBOTO BEKTOPA AHTSHHOMN PEIISTKH
epesatTHHKa 1 BECOBOIO BEKTOPA AHTSHHOH PeRISTKH HPHEMHUKA W TIP® 3TOM UTEDATURHOE
OCVIICCTBICHHUE I1aPbl HACTPOSHHBIX ITOCHEI0BATENbHOCTEH BRIIOUACT B cels

4B TEPHATHBHOE UZMEHEHHE CXeM a3 Nepeiaioiiux U NPHREMHBIX aHTEHH 18 MHOXKECTRA
uTEpauit.

2. ¢nocod no 1.4, B KOTOPOM Hprevybie aHTeHHB1 COLTUHSIITCR ¢ OJHMM wiTy Donee
KAHAJA0B OUUEPOBBIBAHNS, ¥ MPH 3TOM OMH R DOMee KaHATOB OBHPOBLIBAHMR VieHb1lE
110 YHCIY, YEM HHMCI0 MPHEMHBIX AHTEHH.

3. Cnocof 1o 1., B KOTOPOM HePeAaiOmne aHTEeHHRE COSAHASIOTCY ¢ OJIHUM Wil Sosiee
KananoB GopPMUPOBAHHS CUTHAAOB MEPeAattt ¥ MPH 3TOM OJHA UAH foJiee KaHAJIOoB
HOPMUPORERUS CATHAKOB HEPLAAH¥H MEHEIUS 10 YHCHY, YEM HHCIIO TIEPEHAIOIUMY dAHTEHH.

4. Cmoco® mo n.1, B KOTOPOM 3Tan agamTUBHONO YIPABNCHRAS IVHOM COIEDMUT ITAMDY,
HA KOTOPHIX:

OCYIHECTBIHIOT AAANTHBROE QOPMUPOBAHNIE JiyHa, KOTOPOE BRIYaeT 8 cel® npouece
HOUCKA TY'a AN UACH THOUKAIIMU HallPaBICHUA TyHa; U

OCYIIECTBISIOT HPORECC OTCHEKHMBARKS Y HA s OTCISKRBARMS HVUa BO BPeMS ha3kt
nepeaaus JuHABIX.

5. Cnoco® o n.4, B KOTOPOM IIOUCK AYda U OTCIEKUBAHHKE JYYa OCYHIECTRIAFIOTCS AUOO C
FTOMOIIIRIO 3aripoca OT epeAaTHUKa BitH NPUEMHUKA HITH TIPH TTOCTORHAO TUTARRPYEMBIX
HHTEPRATIAY.

6. Criocod 110 1.4, B8 KOTOPOM OTCHERWRAHVE Y94 COJIEPKAT 3Tatl, HA KOTOPOM
OCYLIECTBIFIOT €IHHCTBEHHYIO UTEPALHIO NMAPDLI HACTPOCYHEIX MOCASATBATEIEHOCTEH.

7. Cnocod 1o 1.1, B XOTOPOM TidPd HACTPOSYH BIX TOCHRAORETENLROCTER NPORCXOLNT 1O
TOMY e KARANY ¢ MHOTOKAHAIEHEIMA BXOHAVM M H MHOTOKANATBNEIMU Beixorann {MIMO).

&. Crnocod no n.1, B KOTOPOM OHEHKE BECOBOTO BEKTOPA AHTEHHOM DEIICTEH
nepejaTauKa # BECOBOTO BEKTOPA aHTERHOH PEeRIETKH HPHEMHHKA BEITOMHSIOTCH B
MpPHEMHHKE.

4, Crioco® 1Mo 1.8, Conepaniuil TAKKe 3141, Ha KOTOPOM MePeia Kyt 0OpaTHO
OHCHHBAEM BN BECOBOH REKTOP AHTEHHOH peHieTKU IepeiaTUUKa I nepegaTaHKa.

1. Criocod 110 1.1, B KOTOPOM BeCa B BECOBRIX BEKTOPAX AHTEHHON PEUICTKH
OrpatHYeH s TONLKO CMEHIEHUsIMH (a3 H AKTHBU3ALHEH ¥ AeaK THBU3AIHMEH AHTEHH.

11. Cnoco® no .1, B KOTOPOM BECOROH BEKTOP O{MeMa YCTAHOBIICH, TOTHa KAk
OUEHUBAIOT BECOBOH BEKTOD aHTEHAOH PEIIETHU [ePEIaTHHKA W BECOBOH BEKTOD
nepefaT4HKa VCTaHOBIIEH, TOILOA KaK OLUEHUBAIOT BECOBOH BEKTOD AHTEHHOH DEIIETKH
TIPUEMHHKA.

12. Cnocod no n.1, B XoTopOM aXarnTHBHOE VIPABIEHME JAVHOM, UCTIOJIE3VIOnIee
MHOXECTBO [IEPEAAIOIIHX U IPUEMHBEX AHTEHH, COAEPAUT UTEPATHBHO OCYILIECTBISCMBIC
ITARRL, HA KOTOPKIX:

{4) YCTARABAWBAIOT BeCOBOW BEKTOD MpueMa I1d NPHEMHBIX 3HTEHH Ha OCHOBE
MEePBOHAYAIBHOTO BECa HJIH ReKTOPA CMELeHUS (hasbi

(b) TOCHEROBATENEHO UBMEDSIOT KO3OHEUCHTEI VCHICHUA KaHANA, COOTBETCTRYIOUIHE
Kaxioi Gaze L1d CO3AARMS HepBoro Habopa KosQOUIHeHTOR YoHIeHHS Kanasa;

{C} BRIYACHAIOT BTOPOM BECOBOH BEXTOD Ha OCROBE NMEPBOro Habopa koIRhHneHTOR
YCHACHHSE KaHala;

{d) yCTARARANRAIOT CMeUiEE U a3kt Nepexaty 41T ITEPEAAIONIMY AHTEHH HA OCHORE
BTOPOTO BECOBOTO BEKTODA;

Crp: 24
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{€) NOCAENOBATENHHO UIMEPIHOT KO3IMMMIMEHTH YCWIEHHS KARATA B NPUeMHRKE,
COOTBETCTRYIONIHE KakZoH dase 1id co3nasusg BTOPOro Habopa Ko 3dh{HHeHTOB YCHICHHA
KaHana; u

{f) BRISMCHIOT TPETHH BECOBOI BEKTOP Hi OCHOBE BTOPOT'0 HAOOPa WIMEPIeMbIX
KO3§OUHEHCHTOB YCWICHNA KaHana.

13. Cuocob 110 1,12, comepanui TAKKE 3Talrbl, Ha KOTOPHIX:

OLCHUBAYOT WEPBBIM KaHAJ M3 TIEPBOT0 HA00PY KO3bUIMEHTOB YCHIICHNS KARANA, 1IPH
STOM BRISHCHCHHE BTOPOTO BEKTOPA CMEIEHARS (Pazbl OCHOBARO HA OUCHKE NEPBOT'0 KAHAN,;
"

OICHHUBAIOT BTOPOH KAHAT H3 BTOPOTO HabOpa KOFPPHEHMEeHTOB yeUICHHS KaHAIA, TIpH
ATOM BBIMHCICHUE TPETHEr0 BEKTOPA CMERICHUR (ba3ki OCHOBAHO HA OHEHKE BTOPOSO KaHANA,

i4. Cr1ocod 1o 1.13, B KOTOPOM OLeHKd NIEPBOr0 KaHana COTRPKUT 2Tan, Ha KOTOPOM
OUCHHBAIGT 3FCMEHThE BEXTOPA KAHAIA TIOOHEPEHH O, 1PH 3TOM HHETI0 T0C/ICI0BATEHBHBIX
MITEPBANIOB OUEHKA YCTAHOBIIEHO O OIIPeesIedHOr O HHLa.

5. Cr1ocod 110 11,13, B KOTOPOM OUEHKA YIEPBOTO KAHANA COACIIKHT HCIOIL30BAHHULS
YHHTAPHOR MATPUUb! KaK HEPEeAAiomed MaTpyibl 13 yCiosua, 4100b! BECOBOH BEKTOP
[iePeaATOLiedt aHTEHHBI ObLT VCTAHOBIEH HO CTOA0UA YHHUTAPHOM MATPHIIBL.

16, Cnocod no .13, B KOTOPOM OUEHKA EPBOT'O KAHANA COAEPNHT ULTONE30BAHYE
MATPULDL! THIA AlAMapa KaK epeas ioiuelt MaTptidel 13 yCi10sMd, 4ToOL BECOBOMH BEKTOD
NepeaAToUies AHTCHHBI OBLT YCTAHORBICH 70 CTOXOHUA MAaTPHEB! THIA AJaMapa.

17. Cnocod no 1.4, B KOTOPOM WMCHS MOCTCAORATENBHEX OLEHOK ¥ MHOXECTRO
PABMUHBIX BECOBBIX BEKTOPOB MEPCAAICIILH AHTCHHBI SIRAZCTCH 3KBUBAJICHTHBIM,

18, Cr1oc06 10 11.14, B KOTOPOM HHCTO PARRO 36.

19, Cnoco® no n.14, B KOTOpOM YHCIO HOCHNOBATEILHEX OHEHOK OONBILE, HeM HULI0
PAAIHHHBIX BECOBBIX BEKTOPOB NEPCAGHULH dHTEHHbI, H BECOBOH BEKTOP nepeiaioiieit
AFTeHNE], KOTOPBI COBMAST Cavbilf MHTEHCUBHBIH CHIHAN B NPHEMHAKE, HOBTOPACTCS
GomApIe, 9eM GAMH pas.

28. Cnocod no 1.4, B KOTOPOM YUCHS TOCTERORATENEHBIX OUEHOK PaBHO 3G, 1 BeCOBOM
BRKTOP NepPEARIIECH AaHTCHHE, KOTOPBIH CO3AAeT HAMOOTIEe HHTCHCHBHEIM CHTHATT B
nipyeMHHKe, sosropaeTes §0 pas.

21. Cniocod no n.12, KoTopkilt TakXKe COACPRUT TIepeAady U3BCCTHGH HACTPOSUHOM
JOCHEROBATENRHOCTY B IPHEMHUK,

22, Cnoco 1o 1.1 2, KOTOPSL TAKAE COACPHKUT JTAfT, Hi KOTOPOM HCTIONEL3IYIOT TPeTHit
BEKTOP CMEleHUA a3kl BMECTO NEPBONO BEKTOPA CMCILCHUS §a3bl, BO BPEME YCTAHOBKHU
cMesrenult haser npuemMa A7 UPHeMHEBIX ARTEHH 71y CIeAYIOMEed ATepanuy 1 3aTeM
IOBTOPEHIEC onepayi# ¢ (a) o (f).

23, Cuocol 1o 11,12, B KOTOPOM NEPBEbitt, BTOPOX U TPETHIt BEKTOPA cMetieH s (ha3pt
SBASIOTCR BECOBLIMHU BEKTOPAMY aHTCHHO PRIueTKy.

24, Crocod 110 1.1 2, CoepwAalHii TAKHKE 3TaN, Ha KOTOPOM OTCHINAIOT BTOPOH BRKTOP
cMeteHRs hasel OT HPHEMHUKA K TIePeAATHHKY, UCHOAb3YH 00paTHbIl KaHam.

25. Cnocod 1o n.24, B KOTOPOM KaHAJT #MEET HUBKYIO CKOPOCTS TePeiayt, YeM Kanarn,
NPOUCXOOAINI B PE3YAbTATE GOPMUPOBAHHE TYUA.

26. C110c06 1o n.12, cogepKallimi TakKe ¥Tan, Ha KOTOPOM OTChUTAIOT HHAEKC BEKTOPA
hazbi TePEAATYHES, KOTOPBIA CO3TALT CAMBIM HHTEHCHMBHBIY NPUHFTHIY CHTRAT B UPUCMHUKE
BO BPEMSI HOCITCAOBATEILHOW OEHKH IEPBOTO KA HANA.

27. Crocod 110 1.1 2, B KOTOPOM MTEPATUBHOC OCYIHECTBACHHUE HA00pA Otepa il
NPOMCXO AUT, ST FIEPEIATHIK H IIPUEMHUEK HAXOKITCH B PEXUME OXHAAHA WTH SCINITVY,
ChOPMEPOBARNBHE MEKIY NEPEHATHHKOM 1 I PUEMHUKOM CTAHOBUTCH 3aKPbITHIM,
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28. Cnocod 1o .12, B KOTOPOM BTEPATUBHOE OCYIIECTENeHUE HaOopa onepauuni
OCYILECTBITACTCS U3 YCHOBUS, YTO HaOOp onepauyi ocyeCTBISETCA YEThIPE Pasa.

29, Croco6 710 7112, coaepxa i TAKKE 3TA, Ha KOTOPOM OCYIICTBISTIOT
BOCCTEHOBJICHHE CHHXPOHU3AUMY, TIPEAIIECT BY O MTEPpaTUBHOMY OCYUIECTBASHUIO
Habopa onepaimi.

30, Ciroco0 1o 11,12, copepxaniull TAxKe 37411, Ha KOTOPOM OCYIRECTBINIOT OUCHKY
3AICPOKEM IO UTEpa THEHOTO OCYWIRCTBACHRS HA0OpA ONEPAHI AT OITpeIeeHUR BPEMCHH
FTOCTYIUIEHHS JIYHa C MAKCHMAbHEIM YCHICHUEM.

31, Crioco0 110 11,30, B KOTOPOM OUEHKA 3ANEPKKI COREPKHT 3Talibl, HA KOTOPSIX!

[1EPEAAIOT H3BECTHYIO CHMBOABHYIO ITOCHEIOBATEALHOCTE 110 BOIAYXY, HCOMR3YS
fIepefareiiie aHTEHHEL, ®

COITOCTABIMIOT U3BECTHYIO CHMBOILHYIO HOCHEIOBATENLHOCTE: B IIPHEMHHKE ¥epes
CONOCTABNEHHEUT (BMITHTP.

32. Cnoco0 no 1., B XOTOPOM allbTEPHATHBHOE H3MEHEHHE CXeM (ha3 NEPenarong ¥
fIPHEMHBIX AHTEHH HallPABACHO HA OHTHMAILHOE 3HAYMEHHE, COOTBETCTBYIOLLEE
HANRPABICHRIO Y94 HCNOJTH3YEMOMY st (BOPMMPOBAHIS VYA,

33. YeTpoHeTBO Iz VIIPABICHUA NYHOM IIePEIAOIIHXK H IPHEMHBIX aHTEHH, COAEpKAILE:

ITPHEMORCPEHAATINK, KOTOPbI HMERT HEPREIH MOAYIE HGPOBOH 00pabOTKY OCHOBHOMN
NIOROCH HACTOY, COSAUHEEHbIN C NEPROH (Aa3sUPOBANHON ANTEHHON PEIISTKOMN; 1

[IPUEMHHK, KOTOPEI HMEET BTOPOH MOAYAb HH(GPOBOH 00pAOOTEM OCHOBHON 110I0CHE
YaCTOT, COSRMHEHU LI CO BTOPOH GasuposaHHON aHTeHUOH pelieTKON, TIPH 3TOM Niepsshift U
BTOPOH MOAYIHN UHPPOBOH 0OPAOOTKY OCHOBROM NOTOCH HYCTOT BRAMMOASHCTBYIOT A%
OCYIECTBIIEHUA aatiTUBHOTO VIPABNCHNIS TYHOM, HCTIOABIYH MHOKECTBO TIEPSAatONg ¥
FIPHEMHEBIX 2HTEHH, € TTOMOIUBLIO HTEPATHBHOIO OCVILECTBIICHHS ITAPbI HACTPOCHHBIX
F1OCIEAORATELHOCTEH, 1IPY 3TOM IEPE HACTPOCHHEX HOWICIOBATENbHOCTEN BR/UOULET B
celsi OUSHKY BECOBOTO BEKTOPA AHTEHHOH PeRIeTI TIepeaaTHMKa H BeCOBOTO BEKTOPA
AHTCHHON PCIHETKH NPHEMHHKA, U APH JTOM HTCPATHBHOL OCYILECCTBIICHUE [TAPDI
HACTPOLHHBIX OLICIOBATEALHOCTEN BRITIOMALT B Ce0% AT TEPHATHBHOE H3MCHEHHE CXEM
has TIeperaIONiHY ¥ IPHCMHDBIX AHTEHH /711 MHOKECTBA HTepauHi.

34, VerpoficTro 110 11.33, B KOTOPOM IIPHEMHBIC AHTEHHbL COERMHAKITCS € OMHHM AITH
0010 KaHAJTOB OUH(PPOBLIBAHHES M IPH 3TOM HHCIO KAHAJIOB OUH(DPOBLIBAHHSE MEHBUIE TI0
SHMCITY, YEM YUCAD ITPHEMHEIR AHTEHH,

33, ¥erpo#erso no .33, 8 KOTOPOM TepPeAaioiule aHTeHHBIC COSIMHEHE! C O AHMM HIR
00i1ee KAHATIOB (JOPMUPOBAHUA CHEHAJIOB HePEAAHH U 1IPH 3TOM 4HCIO KAHAIOB
HOPMUPOBAHHN CUTHANOB NEPEAYY MEHBINE NO QRCTY, HYEM UHCHO TEPSAATOINMX AHTEHH.

36. VeTpo#icTBO 110 1.33, B KOTOPOM IIePBBIH H BTOPOH MOZYIH BHpOBOH 00paboTki
BIAUMOASHCTBYIOT JUISt OCYIECTBIISRMAA A AANTUBHOTO YIPABACHHS IYI0M ¢ OMOIHLIO

OCYILECTBACHIN ANATTHBHOTO (HOPMUPOBARIIS JTIyHa, KOTOPOE BRIHOYALT B ce0s1 1IPOHECC
OHCKa AyYa A5 MASHTHOMEALHY HATIPABICHU jIyda: 1

OCYIUECTBIIEHUE IIPOLECCE OTCASKHBAHNY JIyia A% OTCASKUBAHUS Y94 BO BpeM# (Bazwl
fepesayy Ia HEaIX.

37. ¥cTpo#icTBO 10 1.38%, B KOTOPOM IIPH OTCASKHBAHHH JIYda OCYIURCTBIAFIOT
SAMHCTBEHEYIO HTEPALHIO TAPh HACTPOEUHEBIX NOCIEIOBATEIIEHOCTEH,

38. Verpoherso 1o 11.33, 8 KOTOPOM OUEHKA BECOBOT O BEKTOPA AHTEHHOH pelieTKy
fIepeAaTHIKA ¥ BECOBOTO BEKTOPA AHTCHH O PEIUSTKH TIPHEMHUKA BLIHONHSIOTCH B
AIpHEMHUKE.

39, Verpo#terso no i a3, cojgepwaniee Takae o0pa sl KaHa JUIst iepeAayn o0paTHo
OUESHMBAEMOTO BECOBOTO BEKTOPRA aNTEHHON PELISTRHM NEPEATHUHKE B NEPCIATHHK.
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43, Yerpo#terwo 110 11.33, B KOTOPOM BeCOBOH BEKTOP HPHEMA YCTAHABMMBANOT [P
OHEHKE BECOBOIG BEKTOPA aHTEHHON PEIUISTKYH NePeIaTHHKa, U BECOBOH BEKTOD
NEPeIATHMKA YCTAHABAHBAIOT, KO OLCHUBAIOT BECOBONU BEKTOP AHTCHHOMU PEHICTKH
pHeMATKA.

41. YerpofictBo o 1m1.33, B KOTOPOM NIEPRBIH H BTOPOH MOV U pOROH 00paboTKH
OCHOBHOM TIOJIOCHL HACTOT B3AHMOXCHCTBYOT 71§ OCYUICCTBACHUY aariTHBHOI O
YIPABIEHISE VHOM, HCTIOJTL3Y# HaOOD onepagail, OCYINECTRIINEMEIK UTEPATHBHG, KOTOPLIH
BiKJHO4ACT B ce0s

{a) yeTaHoBRERHE CMen{en Mt hassl IpHeMa RS NPUEMHEBIX daRTeHH BTOPOH
hazMPOBAHHON AHTEHHON PEHICTKH HA GCHOBE IIEPBOIO BECOBOIG BEKTOPA, NGCPEACTBOM
BTOPOT'O MO#AYHE HHGPOBOH 08pabOTKH OCHOBHOM NONOChE ACTOT;

{b) TOCAEIOBATENEHOE HAMEPEHHE KOS @HMGHEHTOR YCHIICHHS KaHATa, COOTBETCTBYIOHINX
Kax oM aze, n GopMupoBarue EPROro Ha0opa ko3hmuncHTOB YCHIIEHH KaHajia,
TOCPEACTBOM BTOPOYO MOAYHES BrdpoBOH 00PadbaTiy OCHOBHON NONGEH HACTOT,

{€) BEIMQICHUE BTOPOFO BECOBOTO BEKTOPA HA OCHOBE NEPBOTO HAOOPA KOIDHIHEATOR
YCARCHRS KAHAIZ TIOCPEACTBOM BTOPOTO MONYI Hudposoii 00paforKi OCHOBHOH 110/0CH
4acToT;

{d) YCTAHOBICHHMC CMEiieH KT a3kt NMEPSHATHN A% NePSRAIUX AR TCHH IEPBO#H
PeUsPOBARHOH AHTEHION PEILCTKY HA OCHOBE BTOPOrO BECOBOIO BEKTOPA. NOCPEACTEOM
nEePBOTO MGAyNs BHfpoOBOH 0O PAOOTKH OCHOBHOH TIOITOCKHE HaCTOT;

(e} m3mepeuse KoxpPUBREHTO!S YCUASHUA KaHaid, COOTBETCTBYIOMINX KaxA0M daze B
TPHCMHHKE, ¥ (POPMUPOBAHUEC BTOPATO HaOOPE KO3 B iiiCHTOB YCHITCHMS KAHAJIE
NIOCPEACTBOM BTOPOFO MOAYN® HUPPOBOH 0GPabOTKI CCHOBHOM TIGHOCK! YACTOT; W

{(f) BLIYMCIIETING TPETLETO BECOBOTO BEKTOPA Ha OCHOBE BTOPATO HAbOPA HIMEPIEMEIX
KO3h(huUHMCHTOB YCHACHNS KAHAJIA NTOCPSACTBOM BTOPOro MOAYIS Uubposoi o0paborii
OCHOBHOM TOJOCH HACTOT.

42, Yerpo#ceTro 1o .4, B KOTOpoM BTOPOiT MOAYIIE EEPPOBOI 00padOTEH OCHORBHOII
HOJOCH! 94CTOT OHCHUBACT NEPBLUt KaHAT W3 NEPROTO HA00PA K03 PRIHEHTOB YCUITEHES
KAHAIA M BEIUHCTIACT BTOPOH BeCGBOM BEKTOP Ha OCHOBE OUEHKH {1€PBOTO KAHAMA, U
LOTIONHHTCALRO TIPY 3TOM NEPBBIE MOXYIAL UhpoRoi 00paboTKH OCROBHON NOANCH
YaCcTOT OUCHUBACT BTOPO KaHaI U3 BTOPOTO Habopa KO3MEMIUeHTOB YCHISHHE KaHala i
BRIMHCAFCT TPLTUil RECOBOH BEKTOP Ha OCHORBE OURHKH BTOPOTO KAHATA,

43, VCTpoRcTBO 110 11.42, B KOTOPOM BTOPOM MOZYAL HHPPOBOH 00paboTKH OCHOBHOIM!
NQJIOCH YaCTOT OHEHNBACT NEPBLIT KAHAN C HOMOLIEIO OUCHEH WICMEHTOB BEKTOPa KAaRaid
TOOYEPSARO, PR 3TOM HUCHO TTOCITEA0BATELHLIX HATEPBATOB OHEHKH YCTAHOBIIEHO 1O
ONPEEENECHHGTO YHCHA,

44, YerpoRcerro no 1d2, 8 KOTOPOM BTOPOH MOAYIE iidpoBoil 00paboTKH OCHOBHOM
FOMOCK! ACTOT GHEHUBACT NEPRLIR KAHAI, UCNOLIYH YRATAPRVIO MATPHIY KaK
TIePEAAIEYE MATPULY W3 YCIIOBUS, YTOOR BECOBOH BEKTOD Nepeaaloiich aHTeHHbE ObIA
YCTAHOBIEH HO CTOMOUOB YRUTAPHON MaTPHUEL

45. Yerpolereo no n.42, B KOTOPOM BTopoil MOyt qudpoBoil 00padoTEn OCHORHON
AOJIOCHI MACTOT OHCHHMBAST NEPBEIJ KAHAJ, HCHIONMB3YE MaTPKUY THRA AaMapa Kak
TIePEAAIEVEY MATPHUY W3 YCAOBUE, YTOOR! BECOBOH BEKTOP Hepeatciielt aRTeHHBE 06l
YCTAHOBICH 40 CTOJOHOR MATPHIIB! THITA AXaMApPA.

46, ¥Yerpoiictso no n.42, B KOTOPOM BECOROH BEKTOD HEPeLarolieyt ARTCHHBI, KOTOPBLIH
CO3TAET CAMEIN HHTCHCUBHBIN NPHESTHIN CUTHAN B IPHEMHHUKE, TORTOPRETCS H0AC YeM
GANH Pas.

47. Yerpoicrso no n.4l, B KOTOPoM RADOP orepaniil Taxxe COUEPRMT BTOPOH MOIYITb
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hpoBOI 0OPABOTKY OCHOBRON MONOCH! HACTOT, HCITONB3YIOWMAN TPETHI BECOBOH BEXKTODA
BMECTO MIEPBOTO BEKTOPA, BO BPEMS YCTAHOBKH CMEIUCHUH a3kl IpHeMa IR HPHEMHBIX
AHTEHH LTIt CASIYIOIEH HTePARM# H 3aTeM NNOBTOPSHHE OTIEpanni ¢ {(a) no {f},

48. Yerpoierso 10 1.4 1, KOTOpoe TaxKe COTEPHUT OOPATHLIN KaHas, IPH 370M BTOPOI
MORYIE BHBPOROE 00PaOOTEH OCHOBHON HOJNGCHI HaCTOT OTCELIAECT BTOPO! BECOBOI BEKTOP
H3 IPAEMHUKA B HEPSAATHHK, HCITOIB3YY 00paTHLIN KARAL

49, Yerpoierso no .48, 8 KoropoM sTopoit Mozyvis dudpoBoit 00padoTrR OCHOBHOMN
HOJOCH 9ACTOT OTCHUTAET HHASKC BEKTOPA CMEIEHHY §1a 3kt TEPEIAUH, KOTOPBIH CO3deT
CAMBIM MHTEHCHBHAIN TIPHMHHVAeMbiil CHIHAT B HPUEMHHKE BO BPEMS FIOCHEIOBATEISHON
OEEHKM HEePBOIC KAHANA U3 TIPHEMHIKA B EPERaTUHK, HCHOIE3YA OOPATHBIN KAHAIL

SO Yerpoetso 110 11.48, B KOTOPOM 0OPATHBIN KARAT HMEEeT HH3KYIO CKOPOCTh
HEepeRauyn, 4eM CQOPMHPOBAHHBIN JIYTIOM KaHal, IPOHCXOAALHN B pe3ynpTaTe
(POPMHPORARKS JTYUA.

St. ¥Yerpoierso no n.4t, B KoTopom HAO0p orepaniil WTepaTUBHO GCyRIeCTBAACTCH, eCly
epeRaTHUK W MIPHEMHHK HAXOASTCH B PEXHME OXUIAHMS HIH €ClH JIVY, COPMHUPOBAHHbI
MEALY NEPLIATHHKOM ¥ IPHEMHRKOM CTAHOBHTCS 3AKPHITHIM.

52. ¥Ycrpoiietso no n.4t, B KOTopom Ha0op orepauitii OCYHECTRIACTCA /TS YeTHIPEX
prepayuis,

53. YerpoicrBo 1o n.4 £, B KOTOPOM IEPBbi H BTOPOR MO YK UM POBOA 00pa0OTKH
OCHOBHO¥ IOJIOCH! YACTOT B3aWMOAEHCTBYIOT A/ OLYIISCTRICHUS BOCCTAHOBIICHUS
CHHXPOHW3ANHH, NPEMISCTBYIOMEN HTEPATHBROMY OCYIHECTEICHM HA00PA ONePALM.

54. Yerpo#crBo 0o n.41, B KOTOPOM NEPELIA H RTOPOA MOAVAH g poBOA 00pA00TKH
OCHOBHOW TIOTTOCKH HACTOT B3AMMOXEHCTRYIOT /AT OCYUISCTBACHU A OUSHKY 3aAEPKKH JIO
UTEPATHUBHONO OCYLIECTBIIEHHA HAOOpa onepauHii, To0bl ONPEALIIHTDL BPeMA TOCTYIICHHS
JYHA C MAKCHMAIbHBIM YCUICHUEM.

55. Yerpoicrro 110 .38, R KOTOPOM TIEPREIA H BTONOH MOAYIH MpOBOH 0GpaboTRH
B3aMMOICHCTBYIOT Ui OCYIHECTBIICHHA OLCHKH 33EPKKH € IOMOIIBIG:

[1ePBOFC MOAVIR HHBPoBOHl 00pabOTKH OCHOBHON 1TONIOCK! HACTOT, BLIZHBAIGIIETO
nepesrayvy neproit Gazuparaigoll permeTKo HABSCTHOM CUMBOJIEHOR 1OCICAOBATEIbHOCTH
o BO3AYXY; H

BTOPOFO MoAyiA HAdBpoBol 00padOTKH OCHOBHOHN ITOJOCH YaCTOT, BHI3EIBAIOLIErO
COTIOCTABIICHHME M3BECTHON CHMBOIBHOR BOCTEAORATETRHOCTH B NPHEMRHKE Hepe3
COOCTABIEHHIH $BUTHTP.

36. ¥YerpoiceTBo 1o 133, B KOTOPOM aNbTEPHATHBHOE H3MEHEHHE CXeM a3 NepeaaIoink
¥ TIPUEMHBIX AHTEHH HAIIPABIIERO HA ONITHMAIBROE 3HAYEHME, COOTBETCTBYIHILE
HATIPABICHHIO Jyda HCTIONE3YeMOMY At OpMEPOBAHHS JIy4a.

57, Coco0 MOMCKA JTyya NePeiaiomuX W HPHEMHDBIY aHTEHH, B KOTOPOM:

OCYIECTBASIIOT AXANTHBHOE (GOPMHPOBAHKE JIy4a, KOTOpoe RnogaeT B cedsi ponece
TOMCKA Jiyya AT HACHTHHKAIHH HATIPABICHHE JIy4a, TIPH 3TOM OCYILECTBIEHHE
AJATITHBHONO GOPMHPOBAHNMY STV COACPKHT HTEPATUBHOR OCYIIECTBIICHHE 1apbi
HACTpOEYHBIX TTOCTEIOBATENLROCTEN, KOTOPbIE ANTLTEPHATUBHO H3MEHRIOT CxeMbl (a3
TIEPeIAIONY M IPHEMHEIX aHTEHH A% MHOKECTBA WTEPAHU, K

OCVILECTBHAIOT 3Tal OTCICKHBAHHS JIVYa BO BPEMA COCTOSHHS NEpEeHatH JaHHbIX AN
OTCHSRHBAHNSR TYHA.

58. Cnocod 1o 1.57, 8B KOTOPOM 3Tan OTCASAMBAHUA [IYHa COEEPAHUT ITAI, HA KOTOPOM
OCYLIECTBIISIOT SIMHCTBERH Y} HTSPAMIC TAPBi HACTPOEK, IPH 3TOM Napa HacTPoeK
BRJIFOUAST B ce0f OUEHKY BECOBONO BEETOPA AHTEHRON PEUICTKH NEPEEA THHKA H BECOROTO
BEKTOPA AHTEHHOMR PEUIETEN TIPUEMHMKA.
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59. H'CDS,ZI'&TLI%K SIS ACHOAR30BAHMY TTPY OCVIACCTREACHKY CBAEM C [IPUCMHAKKOM,
COOCPIKA LEHE:

MIPOKECCOP; |

(a3 pOBAHHYIO PEIHETKY (POPMRAPYIOLIEH TYY AHTEHHBL, TIPH 3TOM TIPORECcop
KOHTPOJIMPYET BLIIGIHSHHEE AHTCHEOH aHalITHBHOTO YITPaBICHHS JIVIOM, UCTIOIb3Y S
MHOAECTEO NEPEAAIOIIAK AHTERH, B3auMOISHCTBYICUIMA C IPHEMHBIMH AHTEHHAMNA

YKa34HHOE HTEPATARHOE OCYECTBIICHNIE [TADb! HACTPOCHHBIX ONICPAIUA CORCPKUT
AJBETEPHATHRROE B3MEREHME CXeM (a3 NePERAKLIIUX U MPHEMHBIX d4HTEHR T8 MHOXKECTBA
UTEpanuit, MPH 3TOM GEEA W3 HACTPOSUARIX ONepanuii COTEPHUT NOOYKICHHUE TTPOLECCOPOM
hasupOBAHAON PeuteT Ky BOPMADYIOUIEH JIVH AHTEHH B IEPELasATh MEPBYIG HACTPOSYHY IO
NOCHEROBATENBHOCTD, TOTAA KaK BECOBO BEKTOD AHTEHEOH PRIEETKY NPUEMA MPHeMHHKA
YCTAHOBIEH ¥ BECOROK BEKTOD AHTSCHHOM PLIUCTKM TEPEIATIVMKA NIEPEKITIONACTCH MEHAY
BECOBRIMM BEKTOPEMA ¢ TTOMORIEIO HABOPA BECOBBLIX BEKTOPGE, ¥ ITPY 3TOM OPYTax H3
HACTPOSUHBIX ONEPAHMH COTEPKUT NMOS VIKICHUE IIPOUECCOPOM $aRPOBEHHOMN PEICTRH
Do pMEPYOINEY 1V AHTSHHBE IEPEAABaTh BTOPVIO HACTPOSHHY IO 1TOCHEHOBATEIHHOCT b,
TOFZA KAK BECOBOH BEKTOP AHTEHHOM PEILETKH NMeperaTUHEa YCTAHOBICH KaK HacThb
NIPOUECCH /M9 BRIMHCICHUST BECOBOTO BEKTOPA dHTEHHON PEIIECTKHU TIPHEMA.

6{). FIpHeMHMK J119 MCHOAS30BAHIS TIPH GCYLIECTBIICHUM CBS3M © HEPEAHTUMKOM,
conepxaltmi:

NPOHECCOD; U

Hu3HPOBAHHYIO PEIHLTKY (POPMUPYICHISH 1YY QHTEHHBL, PH 3TOM MPOKECLOP
KOHRTPORMPYET BRITOTHERHE AHTENHOH aNATTTURHOTO YIPARICHAS TYHOM, HCTIONR3Y S
MHEGAKECTEO M{HEeMHBIX aHTeHII R3aUMOIEACTBYIOIINX ¢ IIePefalomIuMH aHTeHHAMH
HEPESATUUKA, HTEPATHBHO OCYHIECTRISNH HAOOD HACTPOSHHHIX OEPALYH, 1P 3TOM
YKAZAHHOS UTEPATUBHOE OCYIRECTBIEHUE HADDB! HACTPOSHHBIX ONEPANl COTEPMUT
AdbTEPHATHEHOE HAVCHEHUE CXeM (Da3 MePefaioigux ¥ MPHEMHbIX 3HTeHH A% MHOKECTBA
ATepauyit, MPH 3TOM OTHA M3 HACTPOEUHBIX ONIePARUH COXEPKUT YCTAHORJCHHE
MIPOEECCOPOM BECOBOrO BEKTOPA AHTEHHON DEIFETEH MTPHEMA BO BT OOPABOTRY i
OUEHKH BECOBOIO BEKTOPA AHTERHON PEIUCTKH fepegayy, HMed [epeIaBacMVyEe
nepesaTYNKOM NEPBYI0 HACTPOCURYIO IOCIEIOBATEILHOCTh BO BPEMS YCTAHOBITCHHSA
BRECOBOTO BEKTOPE AHTSHHON DPEIUSTKH MPHEMH, W TTPH 3TOM JIPVTAT B3 HACTPOCTHBIN
onepauHil COIEPXKHT BEIYACTICHME NTPOHECCOPOM BECOBOI0O BEXTOPE AHTEHHOM PEIeTKH
HpHEVA, KOLAa NepeIaTyHE Nepeiact BTOPYIC HACTPOeYHYIO HOCIeZ0BATEeIbHOCTE BO BPEeMS
YCTAHORECHUR BECOBOYO BEXTOPA ARTEHHOM PSUMIETKI NEPSITATHNKA.
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Notice

This translation is machine-generated. {t cannot be gquaranteed 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-transiation output.

CLAIMS RU2254682C1

1.

13 A method of radio communication in a wireless local area network, including at ieast one

2.
34 The method according to claim 1, characterized in that for the duration of said optimization

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 the communication quality
Qcur and the process of optimizing the direction of the antenna beam is periodically carried out,
while the thresholid value of the communication quality HQ is preset corresponding to the
specified minimum communication quality, and at the current value of the communication guality
Qcur less than the mentioned threshold value HO, the mentioned process of optimization of the
direction of the antenna beam is carried out untit the current vaiue of the quality of
communication Qcur is equal to or exceeds the mentioned threshold value HG, characterized in
that add The threshold value of the communication quality Hmax is preliminarily set,
corresponding to the given maximum communication quality, while at the current value of the
communication quality Qcur, which is greater than or egual to the mentioned threshold value
Hmax, information exchange is continued, and at the current vaiue of the communication quality
Qcur, which is less than the mentioned threshold value Hmax , but greater than or equal to the
mentioned threshold value HQ, after a given time interval T, the next process of optimizing the
direction of the antenna beam is carried out.

process of the direction of the antenna beam, information transmission is stopped.
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3.
2¢ 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 antenina beam is changed at least once, for
each new direction of the antenna beam, the value of the communication guaiity is determined,
the greater of the communication quality values obtained with different directions of the antenna
beam and store it as the current link guality value Qcur.

5.
5z The method according to claim 4, characterized in that the direction of the anternina beam is
changed in azimuth and / or eievation.

8.

57 The method according to claim 4, characterized in that the direction of the antenna beam is
changed by switching the anternina radiation pattern.

7.

sz The method according to claim 1, characterized in that additionally, at least one intermediate
threshoid vaiue of the communication guality Hj is preset, satisfying the relationship HO <Hj
<Hmax, where j= 1,2 ..

s5 N are selected and stored as the current threshoid Hcur (i) one of the mentioned threshoid
values HG, Hj or Hmax, which is the closest above or below the mentioned current value of the
commuriication quality Qcur, whiie the mentioned time interval T is reduced if at the next
determination of the current value of the communication guality (icur the value of the current
threshoid Hcur {i} decreases in comparison with the stored previous value Hcur {(i-1).

8.

72 The method according to claim 7, characterized in that the vaiue of said time interval T is
compared with a predetermined minimum vaiue Tmin, and when T is equai to or less than Tmin,
the time interval T is set equal to the value Tmin.

9,
7e The method according to claim 7, characterized in that said time interval T is increased if at the
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next determination of the communication quality Gcur the value of the current threshold Heur (i}
increases in comparison with the stored previous value Heur (i),

10.

g5 The method according to claim 8, 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, the time interval T is set equal to the value of Tmax.

11.

g1 The method according to claim 7, characterized in that said time interval T is increased if, during
the next determination of the communication quatity Qcur, the value of the current threshold
Hecur (i} does not change in comparison with the stored previous value Heur (i-1).

12.

g7 The method according to claim 11, characierized in that the value of said time interval T is
compared with a predetermined maximum value Tmax, and when T is egual to or greater than
Tmax, the value of Tmax is assigned {o the time interval T.

13.

ie3 The method according to claim 11, characterized in that said time interval T is reduced if during
the next determination of the communication guality Qcur the value of the current threshold
Hcur {i} increases in comparison with the stored previous value Heur {i-1).

14.

ies The method according to claim 13, characterized in that the value of said time interval T is
compared with g predetermined minimum value Tmin, and when T is egual to or less than
Tmin, the time interval T is set equal to the value Tmin.

15.

115 The method according o claim 1, characterized in that additionaily, at least one intermediate
threshold value of the communication quality Hj is preset, satisfying the relationship HG <Hj
<Hmax, wherej= 1,2 ...

112 N are selected and stored as the current threshold Heur (i} one of the mentioned threshold
vaijues HO, Hi, or Hmax, which is closest above or helow the mentioned current vaiue of the
communication guality Qcur, while the implementation of the next mentioned optimization
process of the direction of the antenna beam is skipped if after the mentioned time interval T
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dees not change the value of the current threshold Hcur (i} in comparison with the memorized
previous vaiue Heur (i-1).

18.

127 The methed according to claim 15, characterized in that 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 vaiue of Tmax.

17.
133 The methoed 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.
132 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.
142 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 o claim 18, characterized in that the ratic of the received signal to the
noise level is measured as said parameter of the received signal.

21.
152 The method according o claim 18, characterized in that the ratic of the received signal to the
interference level is measured as said parameter of the received signal.

22.
158 The method according o 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 intelligibie, accurate,
compiete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or
financial decisions, should not be based an machine-transiation cutput.

DESCRIPTION RU2254682C1

1 METHOD OF RADIOC COMMUNICATION IN WIRELESS LOCAL NETWORK

17 The claimed invention relates to wireless iocal area network {(WLAN), and in particular to
methods used in such networks for receiving and transmitting types of information.

13 Nowadays, wireless iocal 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 perscnal computers, iaptop compuiers,
printers and other users located in the same building, without fimitation. the mability of these
devices. Transferring information using WLAN reduces the cost of buiiding a network, since
there is no need to lay connecting wires. This type of network can aisc 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 constrainis. A WLAN is the ideal solution for an
organization with frequent changes in user placement. in existing WLANS, radic communication
is usually carried out in accordance with well-known international standards such as |[EEE
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 {o reduce the power of the transceiver
device. However, to get a real benefit from the use of directional antennas with a steerable
directional pattern, it is necessary to optimize the pasition of the directional antenna from time to
time, i.e. search for such a direction of the antenna beam and instaliation of the antenna in this
position, which ensures the best quality of communication, determined by one or another
parameter of the received signal or by a combination of these parameters.

3z 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 guality in
specific conditions, it is necessary to carry out the above optimization procedure as often as
passible, but at the same time, to reduce the influence of the optimization procedure on the
information exchange process, it is desirable to carry out the aptimization procedure as rarely
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as possible. ...

ae A known method of exchanging information in a wireless local area network (see. EP No.
1083789, IPC N 04 B 7/04, publ. 27.12.2000)comprising transrmitting, by means of an
ormnidirectional 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 piurality
of directional antennas of the second device one that provides the best conditions for signal
reception, transmission by the second fransceiver using the selected antenna of the calibration
signal, which serves to select the best directional antenna signal reception of the first
transceiver device, and exchange information using the selected transmiission of calibration
signals of directional antennas of the first and second transceiver devices.

4z The use of directional antennas in the known method makes it possible {o 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 radic communication in the first stage using
an omnidirectional radiation pattern does not aliow increasing the reach or range of WLAN
users in comparison with methods using omnidirectional antennas for information exchange. In
addition, when using the known method, before transmitting a data packet, it is necessary to
transmit a calibration signal twice, which increases the duration of the transmission of service
information.

s6 A known rmethod for optimizing the transmission of messages in a wireless network {see US
patent No. 5138327, 1PC H 04 B 7/00, publ. 11.08.1992), including pericodic 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 maobile station, selecting
for message transmission those positions of the antenna patterns of the base and mobile
stations that provide better communication quality.

sz in the known method, a periodic process of optimizing the direction of the antenna beam of the
base and mobiie 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 tirme spent on the transrmission of the messages
themselves.

s& The known method of radio comimunication 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 chaoice of the antenna position that provides the best communication quality, the
subsequent reception of information packets and determination of the communication quality
upon receipt of each information packet, repeating the process of optimizing the direction of the
antenna bearn when the quality of comrmunication drops below a predetermined threshold
value.

e {n the known radioc communication method, the value of the communication quality during the
transrnission of information is not determined, in connection with which there may be a loss of
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part of the information when the quality of communication deteriorates during the transmission
of data.

a2 The closest in terms of the {otality of essential features {o the claimed invention is a method for
exchanging information in a wireless network {see US patent No. 6473838, {PC H 01 Q 3/24,
pubi. 29.10.2882)consisting of a base station and mobile stations equipped with antennas with a
controllable directional patiern, 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
than a predeterniined threshold vaiue.

39 ¥When using the known method of information exchange, the value of the quality of
communication during the transmission of information is not determined, which can lead {o the
loss of part of the information when the quality of communication deteriorates during the
fransmission 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.

9z The objective of the claimed invention was the development of such a method of radio
communication in a wireless {ocal area network, which would provide a decrease in the
influence of the procedure for optimizing the direction of the antenna beam on the information
transfer process by choosing the optimal time interval T between the successive processes of
the menticned optimization.

103 The problem is solved in that in the method of radio communication in a wireless local area
network, including at least one fransceiver 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 the comaniunication quality HG, 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 Clcur less
than the threshold value HG, 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, the threshold value of the communication
quality Hmax is additionally preset, corresponding {0 a given maximum communication quality,
at the current value of the communication quality Qcur, which is greater than or equal to the
upper threshoid 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 threshold 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 vaiue of the
quality of communication Qcur is compared not only with the lower preset threshold value HG,
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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 G 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 <HB). 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 the 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.

135 During the process of optimizing the direction of the antenna beam, the reception of information
can be stopped.

127 The process of optimizing the direction of the antenna beam can be carried out as follows. The
direction of the antenna beairi is changed at least once, the quality of communication is
determined for each new direction of the antenna beam, the communication guality values
obtained for different directions of the antenna beam are compared, the best communication
guality values cbtained for different directions of the antenna beam are determined and stored
as the current communication quality values Qcur. 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 changed by switching the antenna pattern. Changing the direction of the
antenna beam can be done in any other known way.

147 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 Heur (i} {(where i is the sequence number of the operation for determining the current
value of the communication quality Qcur from the beginning of the operation of the transceiver
device) the nearest above or below the current the value of the quality of communication Qcur
one of the threshold values HG, Hj or Hmax. Cepending on the envircnment, the choice of the
Hj value closest to Qcur from above or below may alternate.

157 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 Heur (i) decreases, and increases if during the next determination of the current
quality value connection Qcur the value of the current threshold Heur (i) increases in
comparison with the memorized previous value Heur {i-1).

153 According o the second option, the time interval T is changed, taking into account the state of
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the environment, namely, if the value of Heur (i} is retained, with the next determination of the
current value of the communication quality Qcur, the specified time interval T is increased, and
when the value of Heur (i) changes to a larger or side at the next determination of the current
vaiue of the quality of communication Qcur, the specified time interval T is reduced.

g8 If at the end of the time T the value of Heur (i} remains the same, then according to another
aspect of the invention, the next optimization of the direction of the antenna beam can be
skipped.

171 When implementing these procedures, changing the time T is controlied 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 the predetermined maximum
value of Tmax, and when T is equal or greater than Tmax, the time interval T is set equat to
the value of Tmax. In this case, the maximum time interval Tmax can be set, upon reaching
which it is mandatory to optimize the direction of the antenna beam

1ze Communication quality can be determined by at least one parameter of the received signai. For
example, the received signal tevel, the ratio of the received signal level to the noise level, the
error rate, the ratio of the received signal level to the interference tevel, other known signat
parameters and combinations of such parameters can be measured as a parameter of the
received signal.

183 The claimed invention is iliustrated by the following graphic materials.

184 Figure 1 schematically shows a wireless local area network in which radio communication is
carried out by the claimed method.

16 Figures 2 and 3 show examples of possible sequences of operations carried out by a
fransceiver device in radio communication in accordance with the inventive method when two
threshold values of the communication quatity Hmax and HQ are set.

18s Figures 4 - 7 show examples of possible sequences of operations carried out by a transceiver
device in radio communication in accordance with the claimed method with the additional
setting of one intermediate threshold vaiue of the communication quality H1 and setting the
current threshold Heur {i).

193 Figure 8 shows one of the possible sequences of operations carried out by the 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. B shows a continuation of the fiow of operations shown in Fig. 8.

197 The inventive radio communication method can be impiemented in a wireless local area
network shown in Fig. 1. The wireless local area neiwork consists of iransceiver devices 2, 3,
4. 5 8, .., M equipped with antennas 1, at least one of which is equipped with an antenna with
a controiled 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 quatlity HO are initially set.

203 The value of Hmax is set depending on which international standard the WLAN operates in
accordance with {IEEE 802.11, |IEEE 802.11a, IEEE 802.11b and 180 8802-11, HIPELAN type
2}, and also take into account a priori statisticai data on the quality of communication in real
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operating conditions of a particular network. Usually Hmax corresponds {6 the quaiity of
communication, at which the error rate is less than the specified one, determined sy the
requirements for the reliability of data transmission.

2#s The value of HG is set sased on the specified minimum quality of communication, at which it is
still possile to carry out radio communication without losing information. Usually HO
corresponds o the quaiity of communication at which the error rate is equal to the boundary
vaiue aliowed @y the requirements for the reliawility of data transmission.

213 It is possible to set the threshoid values of the communication quaiity Hmax and HO, taking into
account the requirements of the used network communication protocols, for example, the
mentioned values can #e set in such a way that an acceptasle level of reliakility of the TCF
protocol connection is provided.

217 Further, the transceiver, for example 5, periodically determines the current value of the
communication quality Qcur from the received signal and compares the ostained value of Qcur
with the threshold values Hmax and HQ (see Fig. 2, which shows the sequence of cperations
in which Qcur is first compared with Hmax, and then with HG, and Fig. &, which shows a
sequence of operations in which first Qcur is compared with HO and then with Hmax}. The
communication quality of the transceiver 5 is determined by at least one parameter of the
received signal, which can se measured y the error rate, the received signal level, the ratio of
the received signal level to the noise level or the interference level, and any cther known signal
parameters.

zze With the current value of the quality of communication Qcur, egual to or greater than the value
of Hmax, continue to receive and transmit information without optimizing the direction of the
antenna beam.

229 VWhen the current value of the communication quality Qcur is less than HO, the transceiver 5
begins the process of optimizing the direction of the antenna beam of antenna 1, which
repeats until the current value of the communication quality Qcur is equal to or greater than
HQ. Optimization of the antenna beam of the antenna 1 is usually performed #y the transceiver
5 as follows. Changes the direction of the antenna beam one or more times, determining the
vaiue of the communication quality for each new direction of the antenna seam. Compares the
values obtained for different directions of the antenna seam, determining the sest 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 this direction as the
current one for the fransceiver device with which information is exchanged.

239 For the duration of the process of optimizing the direction of the antenna seam, the
transmission of information by the transceiver 5 can be stopped in order to avoid data ioss
sent by the transceiver 5 at non-optimal positions of the antenna beam. Also, in order ¢ 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 iocation in space of the transceiver 2, with which, in the case under
consideration, the transceiver 5 carries out a communication session, the direction of the
antenna beam changes either in azimuth or in elevation.

247 The direction of the antenna beam of the antenna 1 of the transceiver & can be changed by
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switching a stepwise or continuous change in the position of the antenna 1 radiation pattern.

245 With the current value of the quality of communication Qcur, less than the threshoid value
Hmax, but greater than or equal to the threshold value HGQ, 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 prevaiiling external conditions for the exchange
of information in a particular local network and can range from hundredths of a second to tens
of seconds.

256 In order o obtain the greatest effect from the application of the proposed method of information
exchange, in addition {o the boundary threshold vaiues 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 quaiity 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.

252 In this case, as the current threshold Hcur (i}, one of the values of Hmax, Hj or HO, which is the
closest from above or below to the current value of the quality of communication Qcur, is taken
and stored.

266 If during the next determination of the current communication quality Qcur the vaiue of the
current threshold Heur {i) does not change or increases in comparison with the memorized
previous vaiue, then you can either increase the time interval T (Ti = Ti-1 + AT, 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}.

27z In another embodiment of the proposed method, the 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 With an increase in the time interval T between successive procedures for optimizing the
direction of the antenna beam, it is additionaily possible to compare the current time interval Ti
with a predetermined maximum time interval Tmax befween successive optimization
procedures, and when Ti» Tmax, it is mandatory to start this procedure. Comparing Ti with
Tmax avoids an undesirabie excessive increase in the current time interval Ti.

2g0 Similarly, with a decrease in the time interval T between successive procedures for optimizing
the direction of the antenna beam, it is additionally possibie to compare the current time
interval Ti with a predetermined minimum time interval Tmin between successive optimization
procedures, and when Ti £ Tmin, it is mandatory to start this procedure. Comparing Ti with
Tmin avoids an undesirabie excessive decrease in the current time interval Ti.

285 Below are exampies of the impiementation of the proposed method of radio communication in a
wireless local area network.

287 Example 1 {see figure 2).

2as Transceivers of a wireless local area network operating in accordance with the international

ORI

standard t£EE 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 exampie was defined as the ratio of the
received signal level to the noise level.

283 The transceiver device, for example & {see Fig. 1), which receives and fransmits information,
periodically, for exampie every 0.1 s, determines the current value of the communication
quality Qcur from the received signal. Mext, the transceiver compares the received Qcur value
with the specified threshoid value Hmax. if the current value of the communication quaiity Qcur
is equal to or exceeds Hmax (for example, Qcur = 40 dB), then the transceiver continues to
receive and transmit information without performing the optimization procedure for the
direction of the antenna beam.

so0 If the current vaiue 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.

se2 When Qcur is tess 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 vaiue
of the communication quality for each new direction of the antenna beam. Depending on the
location in space of the transceiver device with which the transceiver device carries out a
communication session, the direction of the antenna beam changes either in azimuth or in
eievation. The direction of the antenna beam of the antenna 1 of the transceiver can be
changed by switching stepwise or continuously changing the position of the antenna 1
radiation pattern.

311 For example, it changes 3 times by 80 °; direction of the antenna beam, while Q80 = 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 quatity obtained for different
directions of the antenna beam is determined {(in our case, Q270). if this value Q270 turns out
to be equai to or greater than HO (as in our case), then the transceiver stores it as the current
value of the communication quatity Qcur, and stores the direction of the antenna beam as
current for the transceiver with which information is exchanged. if the highest Q value
measured at different directions of the antenna beam turns out to be fess than HO, then the
antenna beam optimization procedure is repeated untii the largest of the measured vaiues is
greater or equal to HQ.

321 WWhen Qcur is greater than or equai to HO (for example, Qcur = 8 dB), the transceiver compares
the time t elapsed since the end of the previous procedure for optimizing the direction of the
antenna beam with a given time interval 7 between two adjacent optimization procedures {for
exampie, T = 1 from). if the time for the next optimization has 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.

327 The operations described above are repeated with each next definition of Qcur.

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 <H(, the process of optimizing the
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direction of the antenna beam begins immediately.

333 Exarnple 2 (see figure 3).

aa4 Transceivers of a wireless jocal area network operating in accordance with the international
standard [EEE 802.11a are initially set the threshold values of the cornmunication quality
Hmax = 40 dB and HO = 5 dB based on their actual operating conditions. Communication
guality in this example was defined as the ratio of the received signal level to the interference
fevel.

aag Further, the transceiver that receives and transmits information performs the same operations
as in example 1, but first compares Qcur with the threshold value of the cornrnunication quality
HO, and then, when Qcur> HO, compares it with Hmax.

342 Example 3 {see figure 4}.

243 Transceivers of a wireless local area network operating in accordance with the international
standard 1EEE 802.11b are initially set in the form of an error rate threshold values of the
communication guality Hmax = 10-7, HO = 10-4 and one intermediate threshold value of the
comrnunication guality H1 = 10-5, satisfying the relation HO <H1 <Hrnax {in this case N = 1).
Also set the initial time interval between adjacent procedures for optimizing the antenna beam
TO = 0.1 s. As a parameter of the guality of communication in this example, the error rate was
taken, showing how many bits of information there is one error.

asg The transceiver, which receives and transmits inforrmation, periodically, for example every 0.1
s, determines the current value of the cornmunication quality Qcur from the received signal.
Next, the transceiver compares the received Qcur vailue with the specified threshold value
Hmax.

as54 If the current value of the communication guality Qcur is equal to or exceeds Hmax {for
exarple, Qcur = 10-8), then the transceiver continues to receive and transmit inforrmation
without performing the optimization procedure for the direction of the antenna beam.

357 If the current value of the comirunication guality Qcur turns out to be less than Hmax {for
example, Qcur = 5 * 10-5), then the fransceiver device then compares Qcur with H1.

358 YWhen Qcur is less than H1, the transceiver then compares Qcur with HO.

aso If, as a result of cornparison, it turns out that Qcur is fess than HO {for example, Qcur = 3* 10-
4), the transceiver performs the sarne operations for optimizing the direction of the antenna
bearn as in example 1 with Qcur <HO.

352 YWhen Qcur is greater than or equal to HO (for example, Qcur = 5* 10-5, as adopied above},
the transceiver receives and stores the value HO closest frorm below as the current threshold
Heur {i).

ass VWhen Qcur is greater than H1 (for example, Qcur = 5 * 10-6}), the transceiver receives and
stores the value of H1 as the current threshold Heur {i).

358 Next, the transceiver compares the current threshold Heur {i} with the current threshold Heur {i-
1} set during the previous determination of Qcur.

375 If the value of the current threshold Hcur (i) remains the samte (hence, the operating conditions
in the network are stable}, then the time interval T between two adjacent optirnization
procedures, initially equal to 0.1 s, increases by AT, for example, by 0.01 ¢ (T1 = Ti-1 + AT,
where i is the seguence number of the operation for determining the current vaiue of the
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communication quality Qcur from the beginning of the operation of the transceiver device).

a75 When the value of the current threshold Hcur (i) changes in comparison with the previous value
Hcur {i-1) (therefore, the operating conditions in the network are unstable), the time interval T
between two adjacent optimization procedures decreases by the value AT.

37z If the time for the next optimization has not yet come, the transceiver continues to receive and
transmit information, and after the time intervai T has passed, it performs the next procedure
for optimizing the direction of the antenna beam.

aai The operations described above are repeated with each next definition of Qcur.

saz Example 4 (see figure &).

383 Transceiver devices of a wireless LAN operating in accordance with the international standard
IEEE 802.11b are initially assigned threshold values of communication quality Hmax = 15 dB,
HO = 4 dB and one intermediate threshold vaiue of communication guality H1 = 7 dB,
satisfying the ratio HO <H1 <Hmax {in this case, N = 1}, and also set the maximum allowable
time interval between adjacent procedures for optimizing the direction of the antenna beam
Tmax, equal, for exampie, to 10 s.

388 The transceiver that receives and transmits information performs the same operations as in
example 3, but first compares Qcur with the threshold value HO, and then, when GQcur> HO,
compares (icur with H1 and additionally, in case of an increase in the time intervai between by
neighboring optimization procedures, compares this increased time interval with the maximum
allowable Tmax.

394 Example & (see figure 6}.

395 Transceiver devices of a wireless local area network operating in accordance with the
international standard |EEE 802.11b are initiaily assigned threshoid values of communication
quality Hmax = 13 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 the
initial time interval between adjacent procedures for optimizing the antenna beam T0 = 0.15 s.

406 Further, the transceiver that receives and transmits information performs the same operations
as in exampie 3, but first compares Qcur with the threshold value of the communication guality
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
8 dB, then Hcur (i) is set equai to the vaiue of Hmax. if, in subsequent measurements, Qcur
lies in the interval between H1 and HO {for example, Qcur turns out to be & dB, then the value
of H1 is taken as Hcur {i).

407 Example 8 {see figure 7).

408 Transceiver devices of a wireless LAN operating in accordance with the international standard
IEEE 802.11a are initially set the threshold values of the communication guality Hmax = 12 dB,
HO = 4 dB and one intermediate threshold vaiue of the communication quality H1 = 8 dB,
satisfying the 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 exampie every 0.15
s, determines the current value of the communication quality Qcur from the received signail.
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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 than
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 vaiue of the communication quality Qcur turns out to be iess than Hmax (for
example, Qcur = 5 dB), then the transceiver device then compares Qcur with H1.

422 When Qcur is fess than H1, the transceiver then compares Qcur with HO.

423 If, as a result of comparison, it turned out that Qcur is fess than HO (for example, Qcur = 3 dB),
the transceiver performs the same operations as in examiple 1 with Qcur <HQ.

425 When Qcur is greater than or equal to HO (for example, Qcur = 5 dB, as was assumed above),
the transceiver receives and stores the value of H1 as the current threshold Hcur (i) nearest
from above.

428 When Qcur is greater than H1 (for example, Qcur = & 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 Heur (i} with the threshold Hecur {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 optirnizing the
direction of the antenna beam.

437 When the value of the threshold Hcur (i} changes 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 T0 has elapsed since the end of
the previous optirnization.

441 The operations described above are repeated with each next definition of Qcur.

442 Example 7 {see Fig. 8 and Fig. 8).

443 Wireless LAN transceivers operating in accordance with the international standard |EEE
802.11a are initially set the threshold values of the communication quality Hmax = 30 dB, HO =
5 dB and three intermediate threshold values of the communication quality H1 = 10 dB, H2 =
15 dB, H3 = 10 dB, satisfying the relationship HO <H1 <HZ2 <H3 <Hmax (in this case N = 3}, as
well as the initial time interval between adjacent antenna beam optimization procedures T0 =
(.15 s and the maximum interval between adjacent antenna beam optimization procedures
Trmax =2 s.

450 The transceiver, which receives and transmits information, periodically, for example every 0.1
8, determines the current value of the communication quality Qcur from the received signai.
Next, the transceiver compares the received Qcur value with the specified threshold vaiue
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.

457 If the current value of the quality of communication Qcur turns out to be less than Hrnax (for
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example, Qcur = 8 dB}, then the transceiver device then compares Qcur with H3.

453 When Qcur is less than H3, the transceiver then carries out a sequential comparnson of Qcur
with H2, H1 and HQ.

481 In the case under consideration (Qcur = 8 dB}, the nearest higher in terms of the value of the
current cormmunication suality Qcur is taken as the current threshold Heur (i) - the intermediate
threshold value H1 = 10 dB.

454 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 <HQ.

466 T1hen the transceiver compares the current threshoid Heur (i) with the threshold Heour (i-1) set
during the previous determination of Qcur.

4s2 If the value of the current threshold remains unchanged for the next determination of Qcur (the
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 eiapses after the previous procedure for optimizing the antenna
beam

472 \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 TC has elapsed since the end of the previous optirmization of the antenna beam.

475 The operations described above are repeated with each next definition of Qcur.

477 It should be noted that the above examples are not limited o possible options for using the
proposed method for exchanging information in a wireless local area network.

20-10-2020 12 IPR2022-00468
Apple EX1016 Page 893



2254682 C1

RU

POCCHACKAR BEQEPALMA (18

BEOEPATBHAN CNYIKBA

NG UMHTERNEKTYANBHOW COBCTBEHHOCTH,

NATEHTAM M TOBAPHBIM 3HAKARM

(51) MW7

(11} SRR C )

HO4 B 7/00

(12 OMUCAHME U3OBPETEHWA K NATEHTY

(213, (22) 3asera: 2003132289/08, 27.10.2003
{24} Jlara weuana peticTaws narenta: 27.10.2003
{45} OnyGnurorano: 20.08.2005 Bon. Ne 17

{58) Crmecog GORYMEHTOR, LBTMPOBAKHRI & OTHETR O
nioncke: US 6473036 A, 29.10.2002. RU 2137312
€1, 10.08.1939. £EP (538546 A1, 28.04.1893.
EP 1083783 A1, 27.12.2000. US 8303240 A,
12.04.1994.

AQpac ang repenuci:
180013, Canxxr-Nerepbypr, afr 298, OO0
"Anroputi", oTgen WMC, nar.nos. K2.M.byuy,
per.Nei25

{72} AsTop{si):
ASganos 0.10. (RU},
bGypos LI {(RU),
Kupgus A M, (RU)

{73} Narentoobnagarans(nu):
O0UISCTBO © CrPaHMHEHHOR OTBETCTBEHHOCTLIG
“Anropurm” (RU)

{64) CTIOCOB PAQWOCEA3M B BECTIPOBOAHON NOKANLHOWM CETH

{&67) Pedepar:

VizelgeTanme orHoomIcR K SecnpoBonHsm
JICKaNbHLIM K@MMYRUKaUUOHEBIM CaTaM. JocTrurasmsii
TEXRMUYBCKME PESYNLTET ~ BRCNAUSH!E YMEHKUEIRMIR
BIMAHWA IDOUBAYPSE ONTUMRIALMY  HARDABIISHUR
SMTEHHOMD SIYYa M3 NPOLECe nepejaqn wHoPMaUM.
Cnocol paanocssiavw B SSCnBoRCAMON NOKaNLHOR CeT!
XSpaKTepuayeTcsl  Tem, WI0 C  FIOMOWBID
TPUeMcnepesainwiers yoTpoReTsa ¢ ynpasfssmon

ARarpaMMon HaNPasfeNHOCTY OCYWSCTRITHOT ofimen
whdpopmaumeit © kakv-nuBo  NpReMoOnepend L
YOTPRACTBOM CETH, B TIP#ECCS KOTOPOre onpenensior
TOXYURE JHEURHIE K8WECTRA CRASH, CPABRMBBIT 2o ¢
MERMMANGHM WKW MAKCHMBFbHEIM  (TOROTORKNM
3HAYENMSM HAHECTE3 CBA3Y, OCYWeCTSNsIoT no
PE3YNLTATY CPIABHEHWSR NECLECC  OIITUMU3aunK
HAMPABIIGHUA SHTEHKWOIO Ny4a, npu HeolxoauMocTH
ero noaTopaT. 1 H. 11 21 3.0, -k, © un.

Capanag: 1

IPR2022-00468
Apple EX1016 Page 894

E89P¥SZE N

b3



2254682 C1

R U

i

]

! =

B3

/M»Z -

’ £

N

-1 s ]
e @
B3

©ur. 1 €3
oo

Cpanmug: 2

IPR2022-00468
Apple EX1016 Page 895



2254682 C1

RU

RUSSIAN FEDRERATION {18}

FEDERAL SERVICE
FOR INTELLECTUAL PROPERTY,
PATENTS AND TRADEMARKS

(12 ABSTRACT OF INVENTION

Q

13)
) \\\\ \\\ \\\\\\\\(
‘\\ \\\\Q\x:\«\?\\s\\ @‘ﬁ

(51} Int. GL7 H 04 @3?;@5

(21}, (22) Application: 2003132288/08, 27.10.2003
{24} Effective date for property rights: 27.10.2003
{45) Date of publication: 20.06.20085 Bull. 17

Mall address:

{72} Inventor(s}
Abrarnov O.du. (RU),
Buraw L.G. {RU),
Kirdin AN, {RU}

(¥3) PFroprietor{s):

threshold  value of communication guality, the
process of optimization of the anterna beam is
affected by the result of comparison, it is
repeated whengver necessary.

EFFECT: enhanced guality of connection.
22 ¢, 8 dwg

Capanmug: 3

180013, Sankt-Peterburg, afja 206, 000 i”s?"ﬂ"es“"’j."%zn’dff”,f“’éw Y
"Algoritm”, oldel IS, pat.pov. Ju.l.Buchu, reg.Nei2s otvetsivennostiu "Algantm” (RLf) &
{54) METHOD FOR RADIO COMMUNICATION IN WIRELESS LOTAL NETWORK "3
{87) Abstract:
FIELD: wireless local communication networks. R
SUBSTANCE: the method is characierized by the @/ &
fact that with the help of a transceiver with a b oo®
controiled  radiation pattem an  exchange of T £
information with some tansceiver of the netwok &
is accomplished, in the process of this exchange N —
the cument wvalue of communication quality is ,’\) T &
determined, compared with the minimum or maximum f,\.:/ E_/Z %
3 !

—
N z
2
L0

IPR2022-00468
Apple EX1016 Page 896



o

&

25

45

RU 2254 682 C1

3asBiiseMoe u300peTeHue 0THOGMTCs K DECIPOBOAHLIM NTOKaFibHBIM KOMMYHMKAUKOHHBIM
ceTaM {Wireless Local Area Network - WLAN]}, a ¥MEeHHO K NpUMEHAEMbBIM B TaiMK CETAX
METofaM fipuemMa-fiepesasi Buti0B MHHOPMaLpiA.

B Hactosujee BpeMs 6ecnpoBoiHbie fIoKaltbHbIe CeTH NONYMKMIM LWIMPOKoe pacnpocTpaHeH1e
B chepe uHGIOpMAaTHKu i BiieorpadiecKorn CBA3Y ANR Nepefadit i pacnpegeneHns SaHHbIX
Mexf1y MHOMECTBOM MOfIb30RATESEN Ha OIHOM ¥ TOM 3KE Y-actxe, Hanpumep, Mexiy
HaxXOAMUMMIACS B O4HOM 3fiaHisi4 epCoHanbHbIMK KOMNbI3TEpaM#, laptop KoOMriLiGTepamid,
fipUHTEpamt 1 ApYTrMK AOSIL3NBATENAMI, 0e3 OrpaHiyeHs NOJBWHHOCTH 3T YCTPORCTS.
(epenaua wHdsopMau ¢ ronoribaoBaqueM WLAN No3BoriseT yMeHbiinTe 33TpaTtht Ha co3flanue
CeTi, NMOCKONbKY OTRagaeT HeoBxoMMMOCTL B APOKNAfIKe COAHINTarbHLIX NPOBOA0B. CeTh
NoA0OHOFC THNa MOXKET TaikKe BbiTh MCNONBL30BaHa B CiiyHasy, KOria TRYAHO Wit HEBOIMOMHO
NponO¥UTL COSAMHMTEILHBIC NPOBOAA, a TAKKE B CIy4asX, CBA3aHHLIX C OTCYTCTBMEM PO3ETOK
Aris oKanbHbLIX CETel 13-3a apxXMTeKTYpHBIX ofpanuieHisid. WLAN npegcrasnsieT coboid
1fiearnibHOe peLleHe AR OpraHysalii, B KOTOPO# YacTo UBMEHHETCH pasMelieHme
none3osarenei. B cyujectayoumx WLAN panmocesise 00miHO OCYLeCTRNSIOT B COOTRETCTBMMN C
M3BECTHBIMI MEXAYHAPOAHLIMY CTaxdapTamu, Hanpymep, TakuimMu kai IEEE 802.110b.

(puemonepepaiciiine yCTpoORCTBa, MCRoNL3yeMbie B DECnpOBOAHLIX SIOKabHLIX CETHY, Ble
Yaile OCHaWaKT HanpaBrieHHbiMY: aHTeHHaMy: C YNPaBNsReMoi fyarpaMMOoi HanpassieHHOCTHA.
Taxue aHTeHHb! RO3BOFIRIOT NOMYYKTL BLIMIPLILL B AarisHOCT, CKOPOCTH 1 HAZEeXHOCTH Nepegadi
uHpOpMaLK, a TaKie YMEHbILWTE MOLLHOCTEL NpHeMonepeatouiera yeTpoictra. OaHaxo ans
NONYHEeHUR peanbHOrC BbiPbitia 0T NPYMEeHeHMs HanpasieHHbIX aHTeHH C ynpaBnAeMoii
AyarpamMmmoit HanpasNeHHoCTH HebX0ZMO BPEMSY OT BPEMEHH OCYLLECTBIATL ONTUMMIALIAIY
TIONOMEeHR HaNPaBHEHHOM aHTeHH s, T.€. NOMCK Takoro HaNpPasNeHn aHTeHHOro fy4a 1
YCTaHOBKY aHTeHMbi B 3TO TI0S1I0XeHMe, NPK KOTOPOM obecriesmBaeTCs Hawiyilee Ka4ecTBo
CB#ay, onpefiensieMoe no ToMy “NiM MTHOMY NapaMeTpy NPUHKXMaeMOore curHasna unu rno
COBOKYRHOCTIA 3TWX lTapaMeTpoB.

BoionHeHwa onepaLptii ONRTHMKM3aLss NONOXEHMR HanpasneHHol asTeHHbLl 3aHuMaeT
onpejeneHHoe BPeMs, B TedeHue KOTOporo Npouece nepega4qn nHGopmadis He
ocyiecTeseTes. BoaHuKaeT npoTuBopesye: [ Nojifepxaning HanpaBneHss aHTeHHoro ny4a B
NOSICEHIY, 1Py KoTopoM offiecnexBaeTss Hauny4ilee B KOHKPETHLIX YCAOBMAX Ka4eCTBO CBA3M,
HEeOobXOBMMO Kak MOXHO Yaliie APOBOAWTL NPOLESYPY YIIOMSIHYTOR ONTUMM3aLMK, HO
OffHOBPEMEHHO, firisi YMEHbLILSHIAS BRMSIHIAR NPOLEAYPbLl ONTUMM3aLMK Ha npotiecc obmerta
uHpopMauyiet, Npoyenypy oNTHMKU3aLMA MEfaTeNbHO OCYECTBIIATHL KaK MOXKHO pexe.

sBecTen criocob obMmena uHdopMauelt B 6eCrpoBOHOM nokanbHOR caty {eM. £
Nef(83789, MIMK H 04 B 7/04, onyOn. 27.12.2000}, sxniguainiiyui nepega4y ¢ NoMOoiLbio
BCeHarnpasnieHHOM anTeHHb! KafiulipoBOYHOIS cCyurHana OgHUM NipMeMonepesaiciiiim
YCTPORCTBOM BTOROMY NpreMonepefiaisiieMy YCTPORCTRY, NpHHUMaIGIMEMY 3TOM ClirHalt Takxe
BCEHanpagieHHO# aHTSHHOMK; 3aTeM onpejernenne 113 MHOXeCTBa HanpaBiieHHbLIX aHTeHH
BTOPOIO YCTPOICTRA TOM, KOTOpas obecriewiBaeT Nyyilrie yCnoBus npieMa curHana, nepegas3y
BTOPLIM TIPMEMONEPEealtiuiMM YCTPORCTBOM ¢ NOMOLULIG BbIOpaHHOM aHTeHHLE KanibpoBoO1HOMD
cyrHana, cryxailero anst suidbopa nystied 1o Ka4ecTBy ApueMa curHasna HanpasieHHOH
aHTeHH bl NepBOro NpUeMonepeaaoiierc yCTpoicTaa, 1 ocyuiecTenerHive obMera iHdopMatuein
£ NOMOUULH BuiOpaHHbLIX NpK nepeaas-e karmbBpoBoUHbLIX CHHarNoB HanpaBneHHbIX aHTeHH
Nepsoro 1 BTOPOro NpUEMOonepesakLisix YCTPORCTS.

Vicnonnaosanue B B3BECTHOM cnocobe HanpasBneHHLR aHTeHH NO3BosIeT obecneywtTe
[OCTAaTOMMYIO HARSKHOCTE PAGUOCBR3M BCHE/ICTBME YMEHbIUSHIA BIMSIHIAR MHOTOMTYHEeBOR
uHTepdapeHuni 1 egunra. B 10 e BpeMs yCTaHOBfIeHe paMocBA3i Ha NEepBOM aTane ¢
MCNOSL30RAHKMEM BCEHANPABNEHHOR AarpaMMbt HanyHeHist He NO3BOSIRET YBSIWUMNTL
AOCHTaeMOoOCTh Mit [JaNbHOCTL BeicTBYS nonk3oBatenei WLAN no cpasHerws co criocobamia,
MCNOSibaYIoLsMMI 4nA oOMeHa wHdIopMaLiel BceranpasneHHbie aHT8HHb. KpoMe Toro, npu
MCNOSIL30ORANI M3BECTHOFO cNOCcoba nepes nepepadeit NakeTa AaHHbIX HeoOX0AMMO faBaX ik
nepegaraTh karwmbpoBOUHbLIA CirHam, MTO YBESAIMBAET NPOROKMTENILHOCTL flepeaqu
cnyxebHol KHGIOPMAaLiiL.
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Wapecter cnocob ontTuMuzauywi nepegadu coodujenisd 8 BecnpoBOgHONR ceTut {CM. naTexT
CLUA NeB138327, MIMK H 04 B 7/00, onybn. 11.08.1882), BiiiiouaiBiiift NepuoamMuecky o
nepegayy o7 6a3oBoid CTaHLM K MODMNBHON CTaHLMi CUrHana, HeCYILers uHgopMaLto ¢
KayecrtBe cBAzi, onpeaereHre MOBHNLHOWM CTaHLuel KayecTBa CBAzZM NPK paziifuHbix
MOSOMEHMAX guarpaMM HafpaBReHHOCTH aHTeHH 0a30B0# CTaHLM 1 MODUITLHON CTaHLuu,
BLIDOP Anst nepefatn ceobuiennit TexX NONOKEHUA AuarpaMM HanpasieHHOCT avTeHH 6a30rok
i MOBIRbHOM CTaHUsi, KOTOphLIG 0becneumBaioT nyylliee Ka4eCTBO CBR3M.

B uaBacTHOM cnocobe NpouaBoasT NEpUOANYSCKN NPOUECC ONTHMMKUAALIMK HanpasieHus
aHTEHHOTO Fiytia Baz0BoOM 1 MODUNLHOR CTaHUMl HE2aBKMCIMO OT TEKYILEN0 KauecTBa CBHIM, YTO
HeonpasBiaHHO yBersuMBaeT JOH0 BPEMEHW, 3aTPa“MBaEMyi0 Ha YIOMAHYTLIA Npouece
ONTUMMBALMY, ¥, COOTBETCTBEHHO, YMSHLIUAET [JOFI0 BPEeMeH i, NPUXOASIUSIOCs Ha nepegaqy
caMux coobieHr.

zBecten cnocob pagMocBR3y B TENEKOMMYHMKALMOHHO® CiiCTEME, COCTORLLEH 13
NPYEMONEPESAIBUIMX YETPORETB, CHabXEHHLIX HanpasneHHbiMy aHTeHHamy {cM. natent CLUA
Ne5303248, MINK G 01 8 3/72, onybn. 12.04.1884}, Brivoqamiwmii nepejasdy OaHuM
npremMonepesacLimM YCTPORCTBOM iHhOpMaLMOHHORC naKeTa, BKIHgHaculero kKanMbpoBoUHbil
curHan, onpegeneHiie BTOPhiM NPHUEMONEPEAalIiM YCTPORCTBOM 3HAUSHYS KAUeCTBa CBA3M
Npit pazruHbix NONOKEHMSX fUarpaMMbl HanpaBNeHHOCT aHTeHHbI 1 BiIOOp NONOXKeHiMs
aHTeHHbl, 0DecneyKBaBLLErC Hautyuliiee Ka4yecTBO CBSI3uW, NOCTISAYIoLMA NpiteM
HBOPMaLMIOHHLIX NAKETOB i ONPEJIENEHe Ka4YacTBa CBA3W NPKU NPHUEMe Kawioro
¥HPOPMaLLBIOHHOrO NaKeTa, NOBETOPEHKEe NPOLECca ORTUMIMSaLLMK HaNparnNeHKs aHTeHHOrD Ny4a
NPkt CHEBKEHMK KAYSCTBA CBASM HIDKE 3a3J3HHOI0 NOPOrORGIG 3HAYEHKS,

B uasecTHOM cnocobe pagocBsalt 3HaUSH e KayecTBa CBS3u BO BpeMsi Nepegayu
mHOpMaLiss He ONPEAEn AT, B CBAZI C YEM MOXET MMEThL MECTO NOTEeps 4acTi uHOopMaLs
np# yXyaleHn kavecTBa CBA3M B X0e Nepefiadil faHHbIX,

Hawbosnee BrusiiiM N0 COBOKYTIHOCTH CYLLECTBEHHbIX NPM2HAKOB K 3aABNRSMOMY
usoBperenmic serisieTcs cnocod oBmena urthopMaiuei B 6ecnpoBogHoil cetw {cM. nateHT CLLIA
NeB4 73038, MINK H 01 Q 3/24, ony6sn. 28.10.2(02), cocronuuelt 43 6a3030 CTaHumMM #
MODB#RLHEX CTaHLuiA, CHab)eHHbIX aWTeHHaMy C YNPaBisieMoii fyiarpaMMOi HanpagneHHoCTy, B
COOTBETCTBUM C KOTOPLIM B fipouecce obMena viHgopMaiielt MODUNbHLIG CTaHLMK B Naysax
MEXY NpHHKMaeMbiMi NakeTamyt gaHHbLIX OCYLLECTBIISKIT NPoLeaypy ONTUMM3a LM
HanpagneHws aHTEHHOTo Ny4ya fAns obecneyeHns KauecTBa CBAZKM HE HIDKE 2a5aHHOIo
MOPOFOBOFD 3HAYEHIISE,

Ipit ncnons3oBaKki M3REeCTHOrO cnocoba obmena uHdropmaliet sHaqeHe KasesTBa CBR3H
BO BpeMst nepejjasu MHhopMayn He ONPefensioT, HTO MOXET NPUBEeCTIt K noTepe yact
urcbopMaLid Npy YXYSLIeHMK K34ECTBa CBSA3YM B X04e nepega4y faHHbiX. B 10 e Bpema npu
COXpaHeHult NPYUEMNEMOr0 Ka4ecTBa CBA3M OcylecTaNe e NPoLeAY P ONTHUMKM3aIIN
HanpaBieHWs aHTEHHOIO fiyya B KaXKQOoW nayae Mexaqy NpuHItMaeMbiMia NakeTaMit AaHHbIX MOHET
OKA3AaTLCS WanKLUHKM. B peaynikTate HeonpasfaHHO YBEWUMBAETCS [OMR BPEMEHH,
3aTpaumMiaemMas Ha NPOUeypY OMTHMI3ALMM HanpasneHs aHTeHHOro Ny4a, #, COOTBETCTBEHHD,
YMEHbLIaeT st 40Ns BPEMEHU, NPUXOAMHUAACH Ha nepegayy caMux coobuieHmi.

Jagaqeii 3aaBnaemMore uaobpeTteHis ABAsyIacs paspaboTtka Takors cnacoba paguocensy B
BecnpoBOAHOR ROKAnNLHOR CeTw, KOTOPLIK Bl 0becnedrn YMeHbiIeHWe BIWSIHIS NPoUegyphb!
ONTUMM3ALY HanNpaBNeHitst aHTeHHOro NyyYa Ha NPoLece nepeaayn BHMOpMaL 3a cyet
Bhifiopa ONTUMarikHOrs HTepBasna BpeMeHyt T Mexay o4epefHbiMi NPOLECCaMut YNOMSIHYTOMR
ONTUMM3ALMN.

MocraBngHHas 2apada petliaeTcs TeM, 410 B crnocobe paauocssau B 6ecnpoBogHO#
NOKanNbHOK CEeTit, BrINOHaIdiielt No Metbilielt Mepe 0gHO NpyueMonepeaioiiee YCTPOWCTBO,
cHabweHHOe aHTeHHOW C YnpaBNReMo#i ArarpaMMOi HanpasieHHoC T, B COOTBETSTBYN C
KOTOPBLIM B Npolecce obmena uxdiopmaumedt ¢ KakiM-iivBo npueMonepesatiyiM yCTpoCTBOM
YROMAHYTOM CeTit C NOMOLILID YROMAKYTOro NpeMonepeiariiero yCTporctBa npesaputesibHo
YCTaHaBI#BAI0T NOPOFrOBOE 3HAUEHKE Ka4ecTBa cBA3u Hy, COOTBETCTRYIOWES 38JaHHOMY
MUHMMANBHOMY Ka4ecTsy CBSian, NepHOAMHECIc: NO NPUHIIMaeMOMY CUrHany ONpeasrisioT
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Texyuiee 3HaueHue ka4ecTBa cBAdn Q. NPK TEKYWeM 3HaueHuk Ka4ecTBa cB#H3an Qg MeHbilieM
fIOpOroBOFD 3Ha4YeHst Hy, OCYLECTBAAIOT APOUECC ONTHMI3aUI HafipaBieHWs aHTeHHOro ntyda
110 TeX Nop, NoKa Tekyilee 3HaueHwe kadecTBa cBaan Qg He BYAeT paBHbLIM Ml HE NPEeBLICKT
rioporosoro 3HadeHust Hy. CornacHo “3obpeTeHitic JONONHMTElNBHO NPeaBapuUTeribHO
YCTaHaBMBaIoT OPOroBOE 3HAYEHKE KayesTBa CBSI3N Hay. COOTBETCTBYIOLLEE 383AAHHOMY
MarCIAMasbHOMY KauecTBY CB53M, NPu TeKYeM 3HaUSHMI KadecTBa CBsan Q,,, SorbiLeM wiim
pPaBHOM BepXHEMY NIOPOraBOMY 3HA4EHMIO Hiay, APOACIEKAIOT OCYLLECTBIIATL OBMEH
“HOpPMAaLiet, a NPy TEKYLIEM 3HaYeHHK KauecTBa CBA3K Qg,,, MEHLLLEM BEPKHEro NOPOFOBOro
3HaueHMst M.y, HO DOTbILEM Wi PaBHOM HIDKHEMY NOPOTOBOMY 3HaueHma Hg, NpogomkansT
OCYIIECTBINTL 0OMeH undhopmative# 1 npu 3TOM Yepes 3agaHHLIk MHTepBart BpeMeHu T
OCYHIECTBIHOT OHEPEHOM NPOUECC ONTHMMZaLMY HarpaBsieHist aHTeHHONO fy4a.

(Mpu ocyuiecTBrieHMd PaMOCBN3K 3asBIINEMbIM CRIOCODOM Texyuiee 3Ha{UeHHe KaueCTBa CBs3W
Qo CPABHUBAIOT HE TOMEKO C HBHHIM 33J3aHHLIM NOPOrOBbLIM 3HaueHmeM H;, kak B cnocobe-
NPOTOTHNE, HO ¥ § BEPXHMM 3343HHbLIM ROPOFOBbLIM 3HA4EHKEM H . B 3aBUCHMMOCTH OT TOFG,

B KaKOi 30HE OKa3hiBaeTCst TeKyiiee 3HaueHke kadeciBa ceddn Qg,,, Nubo ouepegHyo
ONTHMM3ALWAIC HanNpaBeHUA aHTEHHOro ftyda He APoBoAAT {Npu Ceu>Huyed, MO0 ouepesHyo
NPoUeAYRY ONTIUMIM3ALVM HanpasneHst aHTeHHOND fly4a NPoBOAHT Yepes 3ahaHHbi uHTepsarn
BpeMeHit T {npu Hyna>Qe2>Hg), 11480 Rpouesypy onTHMuI3auyi HanpasfieHWs aHTeHHOro nyya
Ha“MHaIOT cpaay nocne cpaBHEeHUS TeKYILIETO 3HakeHus KavyecTsa cBaay (g, & NOPOrOBLIM
3HauenmeM H, {npm Qg,<Hg}. Mpit aTOM vHTEpBarn BpeMeH# T MOMET ObiTb 3343aH 1IOCTORAHHLIM
14 MMETHL NEePEMEHHOE 3HaueHYe, HanpyMep, B 3aBUCKUMOCTI OT TEKYLLErO Ka4esTsa cBsisy. B
pe3yibTate YMEHLILAETCS [OIiH BPEMEHY, 3aTpaduBaeMan Ha NPOLSHY DR ONTMMU3a LMY
HanpaBfieHKWs aHTEHHOrO Fiy4a, ¥ TEM CaMbiM YBENfUMBaETCH 05 BDEMEHH Ha nepegayy
rionesHol uHdiIopMauyn.

Ha spem# npouecca onTuMu3aLia HanpaBiieHsl aHTEHHOID FiyHa MoxeT BuiTh OoTaHoBfeHa
nepega4a undopmativia.

Ha Bpemsi npouecca OnTuMy3aLit HanpasneHWa aHTEeHHOro ny4Ya MOX@ET GiiTh OCTAHOBNEH
fipueM viHdhopmaL .

Mpouecc onTuMu3aLmu HanpasneHyst aHTeHHOMO NyMa MOXET BbiTh OCYLIECTBNEH CNEJYIOLIIM
abpazom. 10 MeHbiielt Mepe OfuH pa3 U3MEHRINT HanpaBieHyUe aHTEHHOro Ny4a, OnpeaensnT
Ka|2CTBO CBS3W NPW Kas@goM HOBOM HanNpasfieHuwt aHTeHHOO fyva, CPaBHMBAIGT 3HAHSHMIR
KayecTsa CBA3Y, NOMYHEHHbIE NPy pasifuHbix HANPABAEHKUAK aHTEHROTO fiya, ORPeaefioT
HaMYHLLEe M3 NOSYHEHHbIX NPK PasiwidHbiX HANPaBiEHWsIX aHTEHHOTO Nya 3HayYeHKi xKavesTBa
CBH3N W 33TIOMMHEIOT ero B Ka-eCcTBE TeKYLEro 3Ha4SHU KayecTBa cBRaM Clyy.
CooTBeTCTBEHHO, HAaNPaBsieHe aHTeHHOrO fyya YCTaHaBsMBaIOT B Ka4eCTBE TEKyLIero Ans
[i@aHHOro npUemMonepesaiiers YCTpoORCTBa, nepexrigyas aiteHHY B 310 HanpasneHwe.

HanpasneHyie aHTEHHOTO fiyda MGHHO M3MEHATL N0 a3uMYTY WiAFiA YifTY BOSBEILLEHWS, NpK
3TOM M3MEHSRTL f¢ HanpaBfieH®e MOXHO NYTEM NEePEeKFHoYEHKS JrarpaMMel HanpPaBeHHOCTH
aHTeHHbL. MaMeHeHwe HanpaBieHus aHTEHHOO Nyya MOMET GuitTh OCYLIECTBIIEHO 1 f1oDLIM
ADYTAM 13BECTHEIM CROcOboMm.

HancHeiiiiee yMeHbILSHe BIMSHKS NPOLEAYPH ONTHMU3aLMIt HanPaBieHWA aHTEHHOrO fiyua
Ha npouecc fepesas-it nHAYOPMaL MOKeT ShiTh JOCTUINYTO, ECHM NP O4epesHOM
OfpEAErieHIA TEKYLIIErO 3HA4SHIAS KaYeCTBa CBR3Y Ly, JOTNONHUTESbHO CpaBHXBATL €ro 110
MEHBLLLeH MEPE € OAHIIM 3aJaHHEIM NPOMEXYTOUYHSIM NOPOTOBLIM 3HaYeHyeM Hj,
YAOBRETBOPsIGUIMM CooTHOMEeHO Hy<H <H 1, tie j=1, 2, 3, ..., N. B aTom cnyuae
BLiOMPAIOT 1 3aNOMIHAIOT B KAYECTBE TEKYLEro nopora Hy,. {rae i - nopaaKoBbiv HoMep
onepauyi onpejeneHus TeKYLero sHadeHms xadectsa cBsian Q. ¢ #ayana padboTsi
fipreMonepesacuiero YCTpoRcTBa) brunkaniuiee CREPXY witkt CHUM3Y TEKYLIEMY 3HaueHM
KauecTBa CBAsK Qg OAHO 113 NOPOrOBRIX 3HAYEHMH Hy, H; i Hy,y. B 3aBKCHMOCTI OF
oxpyxaicuieit obocranoBw Buibop Orivkaiiiero K Qg 3HaveHus H; caepxy unu CHusy MoxeT
YepeoBaThcs. ‘

Mo ogHOMY BapuaHTy usMeHeH e vuHTepsasia BpemMeHyt T fpoussoanT, YU TEIBagR 3Ha4eH e
Kayecrtsa cB#H3w (ly,, @ ¥IMEHHO uHTepRan BpeMeH T YMeHbILAeT s, ecrid NP 04epesHoOM
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onpejeneHyn TeKYero a3HadeHms kavecTra caasn Q. BemuvMHa Texyuiero

nopora Mgy YMEHbLIAETCs, 1 yBeNw-iBaioT, CIi Npy O4epesHOM OnpeerieHitt TeKYLiero
sHaueHuR KayecTsa oBsian (g, BEIUMHA Tekytiero nopora My .y YBENMSHBaeT s No CPaBHEHM:
C 3aMNOMHEHHbBIM MPEWECTBYIGIIM €F0 3HaueHeM H, . 1.

o BTOpOMY BapuaHTy aMeHeHrie MHTepiRasia BpeMeHit T npoM3BOAAT, YUMTEIBAR COCTORKE
OKpyaiotieit OBCTaHOBKY, @8 MMEHHO B CHYYae COXPaHEHWS sHakueHust My, ny NPY CuepesHoM
onpeaeneH# i TEKYIero 3HaueHma kadecTBa ceasn Q. 384aHHLIE uHTepBan spemenn T
YBEMWMIBAIQT, @ NP UIMEHEH 3HaueHust Hy ) B BOMbLIYH M MEHbLLYKS CTOROHY Nph
GMepefHOM onpesnerieH TeKyiLerc sHaueHs Kkatectaa oassu Qg 3a8aHHBA MHTepsar
BpeMeHit T yMeHbluaioT,

ECnm npyt MCTedeHut BpeMeHy T aHaqerue Mgy OCTanock NpexHuM, To No pyromy
acnexTy M3chpeTerns OHepeaHas ONTHMU3ALMS HANPABAEHIA AHTEHHO fyHa MOXET BuiTh
nponyiieHa.

[pu oyiecTBISHIM YKa3aHHBLIX NPOLISAYD M3MEHEH s BPEMEHK T KOHTPOIIMPYIOT er
npegensHsie 3HaveHust. [pn ymeHblieHWA rHTepsana BpeMeHit T ero CpasHuBaeT ¢ Hanepes
3a0aHHBIM MMHUMATTbHBIM 3HaYeHUEM Ty, v Npyt T, paBHOM #5i4 MeHbileM Ty, WHTepBart
BpeMeHit T ycTasasnmsanT paBHsLIM 3HaueHmia Ty, [pit yBerisueHnm uHTepeana spemendi T
€70 CPaBHMBANT C Hanepes 3aJaHHLIM MaKeVMasbHbiM 3HaueHMeM T, ¥ Api T pasHoM wrnn
Bonbiuem Tay, MHTEpBan spemenut T yCTaHaBMWIBAT PaBHbiM SHAUESHWIC Ty B 3TOM chiydae
MOKET ObiTh 33/1aH MakGUMansHsid uHTepsan sBpemMenis T, NP# JOCTIRKSHIN KOTOPOrD B
ofinzaTeribHoM NOPAAKe QCYLECTRIININT ONTUMU3aLMIC HanpaBieHWs aHTeHHOro fiy4a

KauerTBo CBS3 MOXHO ONpefeninTs NC MeHbLLeH Mepe No OQHOMY napaMeTpy
nNpyHKMaeMoro cursasia. HanpumMep, 8 kauecTse napamerpa npuHrMaeMoro CirHana MOXHO
B3MEPHTL YPOBEHDL NPUHKMAEMOFC CrHara, OTHOLIEHKE YPOBHS NPHHMMAEeMOro SurHarna
YHOBHIO tiyMa, KOSRDULMeHT owkboK, OTHOWEHME YPOBHS NPHHKMAEMOro ClirHana K ypoBHia
nomexu, fipyryie M3BeCTHHEE napameTpst curHana 1 KombuHaipi Taumx napaMmeTpos.

3agansemoe 13obpeTeHue NoACHSIeTCH ClefyicuyMi rpadriecKkiiMi Matepiasiam.

Ha dhur.1 cxemaTiuHo noxalaxa HecnporogHas noKasnbHasn ceth, B KOTOPOH OCYILEeCTBRAIT
pasmMoCcBsi3b 3asBnseMbiM cnoceBoMm.

Ha dwar.2 1 3 noxasaxbt NpUMEepsL! BO3MOXHLIX NocliegoBaTenbHOCTe! onepatuii,
QCyLiecTBIIFeMBEIX NpreMonepesa:GliiM YCTPOUCTBOM NP pagnoCcBaai B COOTBETHTBMM C
3assnseMbiM crnocoboMm npwy 3agaH ABYX ROPOFOBbIX 3HaueHWR kadecTsa CBAsK Hyax ¥ Ha.

Ha duar.4 - 7 nokasaHb ApuMeps BO3MOXHbBIX NOCNejosatensHOCTelR onepaiuii,
OCYHIECTBIAEMBIX npHemMonepesa:GuiiM YCTPORCTBOM rnipw PaanOCBAsil B COOTBETETEMM C
3asBAseMbiM crnocoboM npy JONONHMTENBEHOM 3a4aHi OaHOM NPOMEXY TCHHOID NOPOTrosorD
3HAUEHMS Ka4ecTBa CBA3M Hy ¥ yCTaHOBIIeHWH TeKyLero nopora Heq.

Ha ¢ar.8 nokasaHa ofHa 13 BOSMONHGLIX NOCHIe0BaTENHHOCTEN onepaui, OCYLIECTBIIEMEIX
npuemonepesaciiyiMm yCTPORCTBOM P PaSMOCBH3M B COOTRETCTBUM C 3anBIISEMbIM CrocoBom
MpK JONOAHKUTENbHOM 3aAanity HEeCKOMbKMX NMPOMEKYTOUHBIX NOPOrOBLIX 3HAYEHWI kKadecTBa
casam Hy, Ha, Ha.

Ha ¢ur.8 npuBegeHo Npogospiesvie NOCHEeA0BaTENBHOCTY Onepaiuii, NoKkasanHbix Ha duir.8.

3asBiisieMbiit cnocob paguocBRan MoXeT BLiTh ocyuiecTBReH B BeCNpOBOgHOE foKafkbHOMN
ceTu, u3obpaneHHOoR Ha hr.1. BecnpoBOAHAaRA NOKaNLHaR CaTh COCTOMT 13 CHabKeHHLIX
aHTeHHaMK 1 nprieMonepegamiimx yeTpoicTs 2, 3, 4, 5, 8§, ..., M, no meHbLiel mepe ogHo 13
KOTOPhIX CHaEDXEHO anTeHHol ¢ ynpasiiseMoRr Juarpammoi HanpasneHHocTis. Tlpu obmene
wiHcbopMaties, HanpriMep, Mexay NpreMonepesadiiivMy: YCTpoRCTEaMI 2 14 S nepeoHayanbHO
3a/iai0T NOPOroBOe 3HAUEHME KaqeCTRa CBA3N Hy,, 11 NTOPOroBCe 3HadeHue KavecTsa cBRay Hg.

3HaudeHue Mo YCTanaBimMBa0T B 33BUCHMOCTH OT TOFO, B COOTBETSTRMM C KakiM
MexIyHapoaHLIM cTasgapTom chyrimonupyeT WLAN {IEEE 802,11, IEEE 802.11a, IEEE 802.
110 1 ISC 8802-11, HIPELAN 1vna 2), a T310ke YUMTLIBRIOT anpuopHbie CTaTUCTHHecKUe JanHbie
O KauecTee Casat B pearkHbiX YCriosusx paboTsl KOHKPETHOR CeTu.
Q66440 Himax COOTBETCTBYET KAUECTBY CBASH, NP KOTOPOM KO3BHALMEeHT OWMBOK MeHble
3aftaHHoro, onpegensemore TpeboBaHuaMit 0 HAZEXHOCTIS Nepefayis JaHHbiX.
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3Hauerue Hy ycraHaBnvBaioT, MCXOfGH 13 3a4aHHOID MUHKMansHOIG KawecTBa CBAa, 1pH
KOTOPOM etlie BO3MOKHO OCYLEeCTBIIeHME pafanocBA3y b6e3 rnotepy uHibopMmaiu.

O6miiH0  Hyy cooTBETCTBYET KaveCTsy CBRAM, NP KOTOPOM xoadthdhumeHT ownbok paBeH
TPaHUHHOMY 3Ha4EHG, 40NYCKaeMoMy TpeboBaHUAMI NO HAASKHOCTH Nepediadt AaHHLX.

BoamoHHO 3agatie NOPOFOBLIX 3HAUEHMI KaseCTBa CBAAM Hu, 1 Hg, YMThiBaOUIEE
TpeboBaHuts MCrL3YEMbiX CETEBLIX NPOTOKONOB OBMEHa, HanpyuMep, YHOMSIHYTHE 3Ha4eHws!
MOFYT YCTaHaBNMBaTLCH TakiiM obpasoM, 4Tobet obecrieuuBancs npueMieMbii ypoBeHb
HafexHoCTH coeautHenua no TCP npororony.

fanee npuemMonepegaoiijee ycTpoRCTBO, HanpuMep 5, neproguqecis: NO fipuHKMMaeMoMy
curHany onpefenseT TeKYIIes 3Ha4eHie KaHeCTBa CBsak (3, ¥ NIPOMaBOAMT CpaBHeHMe
NOMYYEHHOTS 3HaueHuR Qg C NOPOroBuiMit 3HadeHusIMI Ho, 16 Hg (oM. ¢wr.2, rae nokasaHa
NocrnesoBaTenbHOCTHL oflepauyia, NPy KOTOPOH BHaqane Q. cpaBHuBaeTcs ¢ Hyay, a 3atem
¢ Hp, vt dar.3, rae nokKasana NocresoBaTei-HOCTL ofiepaliit, Npy KOTOpo#H
BHasane (g, cpaBHuBaetcs ¢ Hy, a 3ateM ¢ Hy,, ). KavectBo CBA3M npremonepejaiiyee
YCTPO#HCTBO 5 onpegenseT no MeHs weld Mepe No OAHOMY fapamerpy npuHKMMasMore curHana, B
KauecCTBe KOTOPOrs MOXeT U3MepATLCA KoadrDuuueHT owrdol, ypoBeHb NPpUHKMMaeMoro cifrHana,
OTHOIEHME YPOBHA NPUHIMAEMOr0 CrHara K YPOBHIG WYMa 1itid YPOBHI NoMexu # rinbuie
ApYTuUe 13BECTHLIE NAapaMeTpst curHana.

{pu TeKyiLEM 3HaYeHIK KadecTBa cBA3Y (. paBHOM vy GonblieM BentHE M.y,
NPOACIBHAIOT DCYLLSCTBIINTL NPUEM i Nepegayy wHchopMaiyii, He NPOoBOfst ONTIIMM3aLMI0
HanpasneHua aHTeHHOro nyya.

[pw Terywiem 3HaveHu kasecTa cBaan (., MeHbieM Hg, NpuieMonepefiainitee yCTporcTso
5 nauuHaeT NPoUECcT ONTIMM3atit HaNPaBREHs aHTEHHOO fiyda aHTeHH b 1, HOTOPLIH
NIOBTOPRET [0 TeX fI0P, NOKa TeKyLiee 3Ha4SHME KaueCTBa CBA3M L, HE OKaMETCs PaBHbLIM witd
BonbiiM Hy, OnTuMuaaiwso anTeHHors Nyya adTerdbt 1 npueMonepeaasciiee YCTpoicTeo 5
OBbiHHO BRINONHSIET creayioiuM obpazoM. MaMeHsIeT oguH wiv HEeCKOMNKLKO pas HarpaBnieHye
AHTEHHOTC Ny4a, CnPeaensst NP KaxXaoM HOBOM HafnpaBiieHMd aHTeHHOTO Nyua 3HAHSHWE
Kavecraa cBA3y. TpaBHUBAET NONYYEHHbLIE MY passitUHLIX HanpaBieHUAX aHTEHHOTO fyya
3HAWEHMS, ONPESENSIs HauNYHILee 12 NONYUEHHBLIX NPX Pa3siiiHbiX HANPABEHMSX aHTEHHOTO
fyua 3HaHEHWIA Ka4ecTBa CBA3M, ¥ 3anOMHAET ero B KavecTBe TeKYLero 3Ha4eHist Ka4ecTsa
CBA3u Q. @ 370 HaMpasieHe 3anoMtHaeT B Ka4ecTBe TeRYIero Afs npueMonepesaiLero
YCTPORCTBA, C KOTOPLIM OCYIECTBRsSIETOs 0OMeH mHbopMaipeti.

Ha BpemMst oCyueCTBSHMA NPOoLIeCCa ONTUMI3aLMK HarnpaBneHus aHTeHHOC fy4a MOXeT
BLiTh OCTAHOBHIEHA Nepefiada uHbopMaliy fipreMonepeaaioiM yCTpoitcTeoM 5 Bo nabexaHue
fI0TEPb AaHHBX, NOCRAHHBLIX TIPUMEMONEPESAIGUMM YCTPORCTBOM S fIpit HEOMTTMMansHbIX
NONOMEHKAX aHTEHHOIO fiyHa. T ake, BO uabex@uivie NoTepb NPHHKMaeMblx JaHHbIX, Ha 3T0
BpeMst MozieT GbiTe OCTAHOBSIEH NPHEM MH(BOPMaLi NPUEMOTIEPEARIVLLAM YCTPORCTBOM 5.

B 3aBi1CKMOCTH OT PachoNOKSHus B NIPOCTpaHCTBE fipUeMoriepesaciuerc YeTpoicTea 2, ¢
KOTOPbLIM B paccMaTprBaeMoM Cliydae fipyeMornepeliaioilies yCTpoicTBo § OCyiecTBReT caaHe
CB#3M, HANPABNSHWE aHTEHHOIO NyYa UAMEHHETCH B0 No azuMyTy, Mbo No yrny BO3BLILLEHIA.

HanpassieHiie aiTeHHOIS fiyda aHTerHet 1 Npuemonepegaiuerc yeTpoilicTea 5 MGxHO
A3MEHATL NYTEM NEPEKIHOYCHAS NOWAroBOTO Wit HEMPEPLIBHOTD MAMEHEHUR NONOMEHNS
AvarpaMmmist HANPasNEHHOCTM aHTeHH 1.

{(pw TexyiyeM 3HaveHun KauecTBa cBaan gy, MEHbLLLEM NOPOFOBOIC 3HAUEHS Hyay, HO
BONLLIBM 1 paBHOM NOPOTOBOMY 3Ha4eHWO Hy, npremonepefianiiiee yCTpoRCTBO 5
NPoAorHKaeT OCYecTBASTL NepeaaUy it NpueM uHchopMaLiiie B Te4eHWe 3afaHHoro MHTepsana
BpeMeHi T, No UCTEUSHMI KOTOPOFS NIPUCTYNaeT K ONTHMK3aLiuy HanpasnieHs aHTeHHOoro nyJa,
HaK OMMCaHo Bbillie.

BermsumrHa uHTepeana speMeHn T 2aBuCHT 0T CKIafiLIBaoUAXCs BHELUHMX yenoBu#i obMmeHa
uHdIOpMaLMeit B KOHKPETHOMR NOKanNsHOW CeTH ¥ MOXET KonebathCa OT COThLIX [Jostelt CekyHabl 40
[ECSITHOB CaKYHA.

C yennio nonydeHis #Haubonbiuero adcherTa oT NpuMereHs 3asBnaeMoro cnocofia obmexa
uHGIOpMaLMe, NTOMUMO FPaHiMHHBLIX NOPOFOBLIX 3HaUSHWH KaveCTBa CBRAN Hp,, 1 Hy MOXeT
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ObiTh JONONHUTENELHO 3843HO OfHO MMM HECKOSILKO NPOMEXYTOHHER NOPOTOBLIX 3HAYEHWR
KaueCTRa CBA3W Hj, YACRNETEOPMOWMX COOTHOWSHMO: Hy<H <H . rae =1, 2, .. N, u
TEKYL8E KAYeCTBO CBH3Y JOMONHUTENLHO CpaBHuBaKT ¢ H;.

MpomexyTouHEIe NOPOroBLIe 3HAUEHMS KauecTBa cBA3u H; MoryT swifiparthes, Hanpumep,
uwoxwoas s Tpefiyemoro koasddpuierta owrboK NPy pasnuuHbEX CKOPOCTRX Nepeaatii AaHHbIX.

B xauecTBe Teryuiero Nopora Hy,qy B 3TOM CliyMae NpuHUMaeT 1 zanomuHaeT Grxaiiiuee
CBEPXY Wil CHIA3Y K TEKYLLEMY ZHaueHMIC KadecTry CBs3i (g, OAHO 13 3HaMeHWl My, H) wnum Hy,

Ecnv npu odepesoM onpegenenny TSKyLers kadectsa cBasi (- BeiHuHa TeryLliero
opora Heyygy HE MBMEHRETCSt Mit YBeNMunBaeTCH 1O CPABHEHIO C 3aNOMHEHHBIM
MpeaiLecTBYIOUMM 3HaUeHKeM, T MOXKHO NuUBo yeenuuyBaTte uritepsan epemenu T (T,=T.4+AT,
rne i ~ NoPRAKaBLIE HOMEp cnepaduwt ONPefeneHIts Terylerc aHaveHns kaserrsa cBsdu (g, C
Hauana paboThl Npuemonepeaaiiers yeTpoMcTaa 5), nubo nponycuaTth ouvepeHyia Npouesypy
CITUMK3aLMK Hanpaenenus anTexnoro nyyva {T=T+{T).

B npyrom BaprasTte peanusaimy 3asBiaeMora cnocota MoxeT BTk YMeHbLeH uHTepsan
spemeHit T {T=T,+-AT), ecrivt Npi ovepeaHoM onpejeneHyy TEKYILEero xayecTsa
CBA3KM Q o, BEAMUMHA TEKYLIEro NOPora Hy,4y USMEHAETCA NO CPABHEHMH C 3aMIOMHEHHbIM
NpejlacTBYIGUMM erg 3Ha4eHUeM.,

[pw yRemueHny WHTepBana BpemMer T Mexay cuepeHbiMid Npouesyramyt ONTHM3aLIV
HaNPaBNEeHKs aHTeHHOIo AY4a AOTOAHKUTENLHO MOXHO CPaRHUBATEL TEKYLLWIT MHTepBan BpemeHu
T, C Harnepes 2a8aHHbIM MaKCHMarsibHbIM MHTEPRANOM BPEMEHH T ay MEKAY OHEepefHbIMM
fipoueaypamMit SNTHMU3aLuM v Npu T T ey B 0GR3aTENLHOM NOPAAKE HaUMHATD 3TY NpoUeaypy.
Cpasterite T, ¢ T,y N032005T U30eNaTh HEXENATENLHOM HPEe3MEePHOID YRENWHEHIS TeRYILEers
uHTEpBania BpeMeH 1.

AHENOMMHO, NPY YMeHbLLEHM MHTEPBaNa Bpemeny T Mexkay ouepenHbiMK Npouesypami
ONTIUMKMIBLKI HAMPaBNSHKUST aHTEHHOrO NY4a AONOIHWTENLHO MOYKHO CPABHMBETL TEKYLLMA
uHTEpBEan BpemMeHy T; ¢ Hanepes 334aHHLIM MUHIIMAIbHEM WHTEPBaIOM BREMEH T i MEXTY
cHepesHbiMI NpoUeaypamMit orimiMusanpi v npu T.<T i, B 08A3aTeribHOM fIopsiaKe HauwuHaTh 31y
npoueaypy. CpasHenue T; € Ty NO3BONAET 13BeKaThL HEXENAaTeNbHOIrO YPE3MEPHOIO
YMEHLILEOHIR TEKYLLEro uHTepBasia BpemeHyt T,

Hibie paccMOTREH! NPMMEPb! OCYILECTBNEHMA 3a8ReMoro cnocoBa paarocBR3A B
5ecnpoBOAHOF FIOKasLHOR CeTw.

Mpumep 1 (cm. wr.2).

(puemonepesaiouiim ycrpoicTeam BecrnpoBOAHOM SOKaltLHOW CeTH, (BYHIKUMOHMPYIOLLeH B8
COOTRETCTBUMM C MexAyHapoaHLiM cTadaapTom (EEE 802,11, nepBoHayanbHo 3afaiaT Noporosoe
3Hauenue KadecTra casan Ho,= 10 85 v nopororoe snausHwe kasectBa cansu Hy=3 ab, ucxons
3 peankHbiX Yyenosuit ux paboTei. Ka4ecTBo CBA3M B JaHHOM NpKMeEpe Onpefiersnoch Kak
OTHOLLEHWEe YPOBHR NPUHUMAEMOr0 CrHana K YpoRHIC tyma.

Mpuemonepepaiiiee yoTpoicTso, Hanpumep 5 (oM. dur. 1}, ocyuiecTeRAILEe MNpreM u
nepega4y uHopMaLi, NeprMogMUeckis, Hanpimep yepea 1,1 ¢, onpegenseT Texkyllee aHauexue
kavectaa cessw Q. NO NpuHKMMaemMoMy cursany. Jlanee npyemonepesamsitiee yCTpoicTso
NPOH3BOMMT CRABHEHME MOMYHEHHOrO 3HadeHuA Q;,; C 3a43HHLIM NOPOTOBEIM 3Ha4EHMEM M.,
Ecnn Tekyliee aHaueHue KauecTBa CBaai Qpyy PABHO Wil OKa3LIBAETCH
Bonstie H,a, (Hanpumep, Q=40 gk}, To nNpuemonepegamiyee YCTPOKRCTBO NPOAOIBKAST NpHeM
U fiepefiaMy undiopmatinig, He NPOBOGA NPoUeAYRY ONTUMK3ALIKK HANPaBNEHKst aHTEeHHOTo Ny4a.

Ecr Texyulee aHasenve Kavectea cesak (), OKasbiBaETSS MeHblue H,,,, (Hanpumep, Q=5
4B), To npremonepegaicuiee YCTPORCTBO Aasee OCyiLgCTBNET cparHeHue (O, ¢ Hy.

Mpu Q..r, MeHbWeM Hy (ranpumep, Qq,=1 oB}), Nnpuemonepegasoiiiee yoTpoiAcTBo NperpaiaeT
riepeaasy uHCOpMaLiits 1 HauMHaeT NPoLeaypy ONTHMKMaaLN HANPABAEHIXA aHTEHHOro NY4a,
M KOTOPOH M3MBHRAET OOVH MMM HECKOSIbKO pPas HanpasneHue aHTeHHOTO Ny4a, OnNpegenas Npy
Kas#[iOM HOBOM HanpasfieHuy aHTEHHOD Siyua 3Ha4eHe KayecTsa CBsdn. B 3aBMCHUMOCTH OT
pacriofnoXeHust B NPOCTRAHCTRE NprUeMonepeaasiers YCTPoRCTaa, C KOTOpPbM
npuemonepegaisiiee YCTPOMCTBC OCYILECTBNAST CeaHC CBR3M, HaNpaBNeHue aHTerHoro ny4a
uamensiercs NnBo no askmyTy, Mbo No yriy Bo3BLiLeHus. Hanpasnexe aHTeHHOo yya
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SHTEHHLI 1 NpUeMonepeRalierc YCTPORCTEA MOXHO M3MEHATL fIYTEM IEPerIHoHeHUA
roWaroBoro #fit HERPEPLIBHOFO U3MEHEHS NONHKEeHWA SriarpaMMbl HANPasgnNEeHHOCT aHTEHH b
1.

Hanpumep, 3 pasa uamMensiercs Ha B0 HanpaBneHue aHTeRHOre Nyya, Npu
3TOM Qgp=3, Qq078, Quye=14. MNonydeHHBbie NPy paz3fMHLIX HAPABIISHUSX aHTEHHOFO Ny4a
3HaueHust Qgg, Qigp ¥ Qurp CPABHYBAGTCH MY COBOR 1 OnNpeaenseTCs Haunyyiiee u3
MONYUYEHHLIX IPW Pa3fiAYHbiX HaNPaBISHKSEX aHTEHHOTO NyYa 3HA4YEHWI KaueCTBO CBR3H (B
HaiieM ciyyae Qarg). Ecrie 910 3HaueHue Quyg OKA3LIBAETCH PaBHLIM it GonbiueM Hy (kak B
HalleM cny4ae), To npueMoriepeiaiiiee YCTPORCTEO 3aNOMKHAET eFQ B KauecTRe TekyLiiero
3HaueHKst KayecTBa CBA3W Qg a HanpasneHlue aHTEeHHOFO Ny4a 3aroMuHaeT B KkavecTBe
TEKYLIErO 15t MPYEeMONEPeainiiero YCTPOIRCTEA, C KOTOPHIM OCYLesTBNHETCH OBMeH
uHBopMauumed. Ecihi Hauborslwee 3HaveHre Q, M3aMEPEHHOE MpH pasii-HbIX HarpaBReHURK
aHTEHHOro Nyya, OKasbiBaeTCs MeHbule Hg, TO MNoBTOPRETSS NpoLesypa onTumMusan ity
AHTEHHO!D Ny+a A0 Tex Mop, Noka HaMBONBLLIEE U3 U3MEPEHHbLIX 3HAYSHMIA HE OKAMETCH
GoribiuitM 1 paBHbiM Hy,.

Mpu Qg BoNblueM ui paBHoM Hy {Hanpumep, Q=8 Ak}, npuemMonepegaituiee yCTPOHCTEO
NPOK3BOAIT CPABHEH®E BPEMEH# {, MPOISHLILEro C MOMEHTA OKOHUaHMS RPEALLECTBY KiLelh
MpoLeyps ONFMMU3ALMIA HarpaBeHKst SHTEHHOC FIYYa, C 33aHHLIM IHTepBasioM BpemMeHu T
MEsKEY ABYMSt COCeSHUMY MNpaLieypaMuy onTuMimaalis {Hanpwumep, T=1 ¢}. Ecnu spems
QUEePEeHOM ONTMMU3ALVIK eUie He HACTYNKNO, NpHUeMonepeiatilee YCTpoicTRO NPOLoIiKasT
npueM ¥ nepegayy wHxopMaluK, a ROCNEe NPOWEeCTBMSA 3aaHHOro uiHTepBana spemMeHit T
OCYLUECTBANET OHEPEAHYIG MPOLeAYPY ONTMMMIA3ALMI HanpaBieHWA aHTEeHHOro nyya.

UnucaHHbie Beilkie ONepaii NOBTOPSKIT NPK KaXAoM ouepesHOM onpeaeneHnn Q.

Tawum 08pa3oM, B8 3aBUCUMOCTiA 0T BefiurHEt Q,, BLIBUPAETSS OfMH K3 TPeX pENrMOB
pafioTel NpKeMoriepeiaciiiero YCTpaCTBa, a UMeHHO: nipy Qg ,>H ., OCYLUISCTBISIOT NPUEM 1
rnepega-y y¥H{opMatpy, He NPOBOAR ONTUMK3ALMK HarnpasieHust aHTEHHORS nyya,
npy Hupa» QuueHg yoTanasnuBaeT 3agaHHbLiE uHTepean BpemMeHy T Mexiy sHepeHbiMi
ripoueAypaMi onTUMU3aLun HanpagnNeHWa aHTeHHOro nyya, fmdo npw Qg <Hg cpasy HasuwHaoT
MpoLece ONTIMM3aLHE HanpaBnNeHWR aHTEHHOrO Ny4a.

[ipumep 2 {cM. dowr. 3},

MpuemMoriepesacuiyiM yCrpoicTBaM BecnipOBOLHOM FIOKANEHOIN CeTH, (DYHKLMOHMPYIOLLSH B
COOTBETCTBWM C MEXAYHApPOaHLiM craHaapToM (EEE 882 11a, neproHayanbo 3aaaor
fIOPOr#BLIE IHAUESHMF KaueCTBa CBA3M H,,, =40 AB 1 Hp=8 gb ucxonn n3 peansHbi YCIoBMA nx
padorel. KauecTBO CBsi3u B flaHHOM fipiMepe Onpeaesisiioc KaK OTHOLIEHWE YDOBHA
MPHUHUMAEMOFO CUIHAna K YPOBHIG NOMEXH.

fanee npuemoriepesaiuiee yCTpORCTBO, OCYLECTBIINIOLIES NPUEM 1 nepega-y
UHDOPMaLyK, NPOM3BOAKT Te He oriepaLiiy, YTS 1 B NpyUMepe 1, HO CHatana osYilecTBIsET
cpasHeHue O, ¢ rNOPOroBbLIM 3HAYEHWEM ka4ecTBa CBfR3u Hy, a 3atem, nipu Qg >Hg,
NPOU3BOANT CPaBHEHME C Hiay-

[pumep 3 (cM. dmr.4).

MpueMoriepesaisuynm yerpoicTBaM GecnpOoBOIHOR NOKaNbHOR CeTH, BYHKUMOHMDYIDLIEH B
LO0TBETCTBUM C MEXAYHAPOAHLIM cTaHpapToM [EEE 802.11b, nepBoHauanbHO 3a/1a:0T B Bije
wozchbuumeHTa OwMBOoK NOPOFOBLIE 3HAUEHMS KaHeCTsa CBRAM My, =107, Hy=10"" 1 ogHo
NPOMESKYTOHOE NOPOTHBOE 3HaUSHUE KauecTea ceasi Hy=10", yaosneTropsioiiee
cooTHOouIeHMIO Hy<H<H 1., (B 3TOM cityqae N=1). Tamie 3agaioT HauanbHbEA MHTEPBan BpeMeH!
MeEMY COCeAHMMY MNpoLiedypaMy onTyMusalym aHTeHHoro styua To=0,1 ¢. B kadectee
napaMmeTpa Ka4ectBa CBR3Y B [JAHHOM fIpUMepe NprHMMancs xosduuueHT owubox,
NOKasLIBaoWA, Ha Kakoe KonmuectBO But uHGg:opMaLmi NPUXogKTCH OgHa otlubra.

[puemonepegaoiies yCTPORGTBO, OCYLISCTBISICLLEE TIPUEM 1 Nepeiaxy uHAopMaLiss,
nepuogmyeckyl, HanpuMmep sepez 4,1 ¢, onpegenseT Texyuiee 3HadeHye kasecTea cBask O, NO
rpywHuMasMoMy curHany. flanee npuemoriepeaciiee YCTPORCTBO NPOM3BOGWT CPaBHEHME
MONYYEHHOTO 3HaueHUA Ly, C 33AaHHBLIM MOPOFOBBLIM 3HANSHUEM Hyo.

Ecim Tekyujee aHaqeHue kadectsa cBaan Qg PABHO WMV OKA3LIBAETCH
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fSonute Hayay (Hanpiuimep, ch,:"l(}'a), TO npMeMonepesaioiles YCTPOICTBO APCAGIIKAEET NPUEM i
nepegady “HopMaLiE, He NTPOBOAR NPOLEAYRY ONTUMMIRLIMY HETIPABNEHWs aHTEHHORO NYYaA.
Ecn Texyujee aHaueHwe Kayecrea cBAan Q,,, OKa3biBaeTcs

MeHnille Hop. (Hanpumep, Q. =5.10), To npueMonepesaiee YCTPOICTBO fariee
ocyuiecTaisiet cpasHerie Qg ¢ Hy.

Mpu Qg MeHsileM Hy, npueMonepenaiiiee yoTPORCTBO OCYILECTRNSET fjanee
cpasHeHue Q. C Hy.

ECnn B pesynsTaTe CPaBHEeHst OKa3anoch, 4To Gy, Memniwe Hy (Hanpumep, Qg ~3.10°Y,
ripuemMonepegaisiiee YCTPORCTBO OCYLLECTBIIAET Te e onepaiwiii ONTHMN3aLMM HanpasnieHmna
aHTeHHOTO nyya, 4Te 1 B npumMepe 1 npu G <Hg.

Mpur Q, BoRbileM wiwm paBHoM Hg (Hanpumep, Q=5 107, kak npuHuManoch Bbiise),
fipsemonepegaiilee YCTPORCTBO NPHMHMMAET 4 3anOMMHAET B Ka4UeCTBE TEKYLero
nopora Hg,; Orivxatiee cHitay sHaverue Hy.

pn Qqyr, BonsieM Hs (Hanpumep, Q,,=5.10%), npuemonepesasoiiee yorpoicTso npuHuMaet
¥ 3aNOMMHaET B Ka4eCTBe Texyiiero nopora He,y; aHaverue Hy.

flanee npuemonepeaciiee YCTPORCTBO CPaBHWUBAET TeKyLui Nopor Hy,qy C YCTaHOBNEHHBIM
npu pedLiyLLEM ofpeaerieHu Qg TEKYILMM NOPOFOM Hepi i)

Ecnu snadeHie Texyujero nopora Hg,) 0CTanoch NpexHiiM {CriegosartenbHO, YCHoBMa
pabotki B caTy cTaliunbHbie), TO YBENMHUBISTSH MHTEPBAN BPEMEHK T MENY ABYMSt SOCEqHUMA
nipouejiypami4 ONTHMMIALW, NEepBOHAMANLHO pashnit §,1 ¢, Ha seruunny AT, HanpyuMep, Ha
0.01 ¢ (T4=T,..+AT, rge | - NOpAZKOBLIK HOMEpP onepaLiit onpegeneHita TeKYLero 3HadeHs
Kadecraa cBsHan (J, C Hauana paborui nprueMonepefaiierc YCTpoicTia).

py 13MEHEeH MM 3HaUeHIs TeKyLiero nopora Hyyyy NO CPABHEHMIO C NPEILECTRYICLIM
aHaveHuem Hyyy 1y {CrefoBaTensHo, yonosus paboTst B cetu HecTaduribHee), YyMeHbLLIaeTCn
uHTEpBan BpeMeHu T Maxay ABYMS COCEHIMIA NpoLeaypaMit ONTMM3aLMK Ha BerumHy AT.

Ecnuv BpeMs ouepefii{0ii ONTHMU3aLM etlie He HacTynWIlo, npremMonepeatiiee YCTPORCTRO
npoAcKaeT npeM 1 nepepasqy urHdiopMalii, a nocne NPoLLeCTBUR wHTeprana spemeHu T
OCYHIECTBNAET OuvepeaHYiC NPoUEAYPY ONTUMIBaLMY HanpaeNeHst aHTEHHOTO ny4a.

{InvicanHbie Bbiiie ONepalyy NOBTOPRIST NPK KAXIAOM CuepesHOM onpegenerun Q..

Mpumep 4 (eM. dowmr.5).

[MpuemonepesaciiM ycTpoticteaM GecnpoBOAHOMK FIOKaNLHOK CeTr, (DYHKLIMOHUPDYIOILER B
COOTBETCTBMM C MeXAYHApPOoaHEIM cTaHaapToM {EEE 802.11b, nepaoHadansHo safaor
NIOPOr#Bbie 3Ha-eHus KavecrTsa Ca#au Hy,,, =15 ab, Ho=4 g u ogHO ripoMexyrouHoe noporosoe
3HaueHue KavecTBa casan Hy=7 Ok, yaosnetsopsiilee coaTHoweHWd Hy<H (<H pay (B 3TOM
cnyuae N=1), a Taweke 330a810T MaKCHMASTbHO A0NYCTUMMBEA MHTEPBAr BpeMeHU MeXRy COTeHKMiM
npoueaypaMu ONTiiMMaatiisy HanpasiieHus aHTEeHHOro fiyda T ,y, PaBHEIA, Hanpumep, 10 ¢.

{puemoriepea:oLiee YCTPOIRCTBO, OCYILECTEIISIGIIEE NPYEM 1 nepegayy urdropMativ,
NIPOUSBOMT Te e onepatym, 4TO ¥ 8 npuMepe 3, HO CHadarna ocyuiecTenseT cpasHeHue Qg C
NOPOrCBbLIM aHaueHrneM Hy, a 3ateM nipy Q. »Hq npowasogut cpaBHeHue Gy, ¢ Hy 1
JONONHWTENBLHO, B Cliy4ae YBErifuSHKA HTepBana BpeMerHit MeXay COCSAHUME npoLiedypamy
OATIAMI3ALMYM, CPABHMBAET 3TOT YBENMUEHHLI MHTEepBan BPEMEHU C MAKCHMAMLHO AONYCTHMbIM
Tmax"

{pumep 5 (cM. Gur.6).

Mpuenenspegaiouim yorpoleTsam SecnposoiHoR NOKANLHOR CeTy, WYHKWMoRMDYIOWeR B
COOTBETCTBMYM C MeXAyHapOAHEIM cTangaptoM {EEE 802.11b, nepaoHayanbHO 3aga:or
NIOPOrOBHhie 3HAUYEHUR KauecTra CBR3M Hy,, =13 ab, He=4 ab 1 0aHO npomexyTouHoe noporosoe
3Ha4deHue KaqecTra cassn Hy=7 aB, yaosnersopsmiLee cooTHOWEHMO Hy<H (<H 5 (8 3TOM
onysae N=1), a Tawke 2aaeT HavansHLER KHTEpPRan BpeMeHs Mexyly COLEAHIIMY npoLiedypamis
onTrMMaaLt anTerHHoro nyda T¢=0,15 c.

fanee npuieMonepepiaicuiee YCTPOIRCTRO, OCYLLECTENSIGILEE TIPUEM i nepesauy
viHdbopMmaLiss, IPOMIBOAMT Te e Onepaumiy, YTe 1 B npuMepe 3, HO CHavana ocyuecTBRRAeT
cpasHeHyie Qg C ROPOroBbIM 3HaueHWeM kasecTsa caaaum Hy, a saaremM npy Qg »H1 npoussoguT

cpagHeHue ¢ H,qy, NPUHIMaET 1 3anoMUHaET KaK Texyupslt NOpor He,, Srvsaitiuee caepxry
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noporosoe sHaueHwe Hy wmm Hyax. Ecris, Hanpumep, Qg paBHo 8 ab,

TO Heyrgy YCTAHaBIMBAETCA pPaBHIM 3HAUBHU Hiys,. ECHM NPy ROCTISAYIOWMAX

vamepenusx (., Byser nexath 8 uHTeprane mexgy Hy u Hy (HanpumMep, G, OKS¥ETCH pasHbiM
6 ab, 10 B KayectBe H ¢ NpuHMaeTcs sHaueHue Hy.

[Mpuimep @ {cM. chur. 7).

(puemonepenaguiM yerposicteam 8ecnpoBOHOR FoKarisHONM catit, ChyHKLMOHUPYIOLel B
COOTBETCTBMM C MexZyHapodHbLiM cTaHgapToM {EEE 802.11a, nepBoHadantHO 333a:0T
flOporossLIe sHaueHs Ka4decTsa easian Ha =12 b, Ho=4 aAb v ogHo npomexyTouHoe noporosoe
3HaueHue KayecrtBa cBsisv Hy=6 nb, ynoBnetBopswiee cooTHOWweHWo HysH 1 <H,,,,.. (B 3TOM
cnydae N=1), a Takxe HauansHEIR MHTEPBa BPEMEHW MEXZY COCSHKMK npoledypami
onTUMMzaLUK aHTeHHOro fnyda Ty=8,15 ¢ ¥ MaxCUManbHbIA UHTEepBanN MeXay COCeAHMY
fipoueaypamMs ORTUMK3aLMs aHTEHHOrO NyHa T ax=e C.

(puemonepegassiiiee yCTPOICTEO, OCyLLecTansiviiee NpyUeM 1 nepegasyy uHdiopMatiui,
nepriopmdeck, Haripumep yepes 0,15 ¢ onpegenseT Tekyiles sHadeHre kavestsa cassu Qg no
fipuHIMaeMoMy cursany. flafnee npuemonepegaiciiiee yCTPoRCTE0 NPOKIBOLMT CpaBHEHNe
nony4eHHoroe aHa4eHus Qg C 33438HHBIM NOPOTOBLIM 3HAYEHHEM H ... EChK Tekyiiee 3HaugHWe
xayectaa csnau Qg pasHo wnmr Bonblue Hao (Hanpumep, Q. =16 g6}, T0 npuemonepeaaiiiee
YCTPGRCTRO NPOAOIRKAeT fpUeM 1t epefady wHdOopMaLiiy, He NPOoBOoHH NPOLECT ONTUMM3aLy
HanpasfesHusi aHTeHHOro ny4a.

Ecnu texyujee sHavenue kadecrsa oBsism (g, OKasHIBAETCH MeHbe H,,,, (Hanpumep, Q=5
ak}, 7o nprieMonepezasiiee YCTPOMCTBO Aanee ocyilectenseT cpasHerue G, ¢ Hy.

Mpu Q... MeHBsleM H4, Apuemonepena:siiiee YCTPOUCTBO OCYRIECTBIINET Janee
cpaBHeHue Qg ¢ Hg.

Ecnu B peayrizTaTte cpaBHEHWs 0Kasanoch, 410 (G, MeHsie Hy {Hanpumep, G, =3 ab},
npueMonepeaitliiee YCTPOMCTEBO OCYLLIECTBIINeT Te Xe onepaLiy, 4To U B npuMepe 1
npu Qg;<Hp.

Mpu Q.. BonblieM uri pasHoM Hy {HanpumMep, G =5 a5, kak npyHUManoc: Beiile),
npuemMonepefailiee YCTPOCTBO RPMHMAEeT i 3anOMKUHaeT B KauecTse BrivbrailLero ceepxy
Tekylern nopora He, aHaueHue Hy.

[pu Q.. BonslieMm H4 {Hanpumep, Q=8 b}, npieMonepegaicitiee yCTPORCTEO0 NpuUHUmaeT
¥ 3aNOMWHaeT B KauecTse Grupxalilliero CBepXy TeKyliero nopora Hey, sHaueHne Hagay

fanee npuemonepepiacuiee YCTPORCTBO CPABHUBACT TEKYL{Id NOPOT Heyy €
YCTaHOBNEHHWIMI NP NpedsidYitem onpegeneHiiit Qg MOPOroM Heyyi.1).

Ecm 3HaueHne Hy,yy NOPOFa OCTARTCH HEUIMERHEIM NPU OHEPEHLIX
onpeaenenusix G ., {ycrioBust paboTki B CoTi cTaluNeHBIE), TO NPORYCKAETCst oMepeiHast
fipouedypa onNTUMI3aLy HaNPaBNEHWs aHTeHHOTO nNyya. B aTuX yCnosuaX npoueaypa
ONTMI3aLVY NPOBOAWTCS Nkl NP MCTEMEHWMN BPEMeHH T 4., APOLLIEALLIErO NOCAe NPOBEHeHNR
npegnigyiied Npoueaype ORTUMKU3aLMy HanpasneHus aHTeHHOTo fiyya.

Mpyt UBMBHEHMM 3HAUEHUA NOPOFa Hyy(;) NO CPABHEHMO ¢ NPEJLIECTBYIOUMM
SHauwereM Mg,y gy {(Yonosust paboTat B 8T HeCTabuNsHLIe) O4epesiHys npouenypy
ONTHMM3ALM HANPABIEHKA aHTEHHOTO flyyYa NPOBOMART APK MCTeUYeHKM BPEMEHN T,
fipoliesiers C MOMEHTa OKOHUYAHS NPeabiayLiet OnTUMKU3aLMM.

UnmcarHbie Bhitie Onepayum NOSTOPSHIT NPK KaXA0M oYepesHoM onpeaeneHst Q..

Mpamep 7 (cM. donr.B 11 chur.9).

[puemorniepefaouiiim yeTpoircTBamM BecnpoBOAHON NOKAILbHOM CeTY, VHKUMOHMDYIDWIEH B
COOTBETCTBIM C MEXAYHapOaHLIM cTaHaapTom IEEE 802 113, nepeonavyansHo 3agawor
NOPOroB&RIe 3HaMBHUA KauecTBa CBR3u H,,=30 b, He=5 b ¢ Tpr npoMEXyTOHHB NOPOTOBRIX
3HaueHuid kadecTsa caasu Hqi=10 gb, Hy=15 gk, Hy=10 gk, yoosnersopaoums
cootHaernid Ho<H <Ha<Ha<H o (8 3TOM criyuae N=3), a Takwe HavanbHL MHTepsan
BPEMEHK MEX Y COCEAHUMI NpouedypaMil ONTHUMK3aLIMKM aHTeHHOre fiyya 15=0,15c 1
MaKCHUMaFiEHLRA MHTEpBa Mex iy COCeHWMI NPOLElypamMi OfTMMI3aLIM aHTEHHOTO
nyda Toa™2 C.

(puemonepepnassiiiee YCTPOIRCTBO, OCYLLECTRININWee NpUeM 1 nepegasly uHpopMaLuu,
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nepuoam=ecki, Hanpumep vepes 0,1 ¢, onpegenseT Texyulee 3HaqeHue KasecTsa cBsau L, No
npuHMaemomy curtany. fanee npuemonepesaiouiee YCTpo#HCTRO NPOM3BOJUT CpaBHeHKne
NONYYEHHOro araqeHust Qg C 3a/1aHHLIM NOPOTOBLIM 3HaueHueM H ... Ecim Texyiee 3Haqerme
Kayecraa cBsaut Q, paBHO urii Bonble H,,,, (Hanpumep, G, =35 ab}, 10 npitemonepefaisilee
YCTPOMCTBO FIPOAOSHEET NPHeM 1 nepegady uHdopMalyss, He NPoBOAS NPOLLeAYPY ONTHM3aLIM
HanNpaBneHust aHTEHHOIo fiy4a.

Ecnu Tekyuee 3HauveHue KavecTsa cBAsu (l,,, OKa3biBaeTCst MeHblle Hy,,, (Hanpumep, Q=8
4B}, To npyemonepegariyee YCTPOMCTBO Aanee OCYiLSCTBASEeT cpaBHeHte T, ¢ Hs.

{pu Q. MeHbiEM Hs, NprieMonepefascLijee YCTPOWRCTRO OCYieCTRIIRET Aance
nocnefioBarefibHoe cpaBHeHue G, ¢ Ha, Hy 1 Hg.

8 paccmarpuBaemoM criyqae Q=8 ab} B kauecTBe Tekyiere nopora Hy, npuHuMaeTes
Brwikatiiiee Bonsiiee NO BEAWUMHE TEKYeMY KavesTBY CBa3 Q,, - NPOMEMYTOHHOE
fioporogoe sHayeHue H =10 ab.

Ecriv B e pe3yribTate CpaBHEHA 0Ka3anodch, HT0 Qg MeHble Hy (Hanpwmep, Qg4 16),
npreMonepeiaiuiee yCTpoicTBO OCYILECTBARET TS We onepaliun, {10 1 B npymepe 1
npyt Qg=<Hp.

fanee npremonepe/iacuiee yCTPORCTBO CPAaBHMBAET TEKYLUMIA NOPOT Hyywyy € YCTAHOBHIEHHbLIM
npu npeasiayLieM onpegernerisn Qg NOporomM Heyy.

Ecni sHausHKe TeKYLLErs Nopora OCTaeTes HeM3MEHHBIM NPy QUepeaHbIX
onpepeneHusx (g, (yerioBust pafioTel B ceTu crabunbHibie), TO AponyckasTcst sHepepHas
npoieaypa onTiMusaLi aHTEHHOrO fyya. B 3TUX YCRoBWAX Npouegypa OnTumMusaimm
NPOBOAWTCH Fiiiib NP MCTEHEHMY BpeMEeHU Ty, NPOLIEHILISIO NOCHE NPOBEAEHING NPeibifyLUSH
NpOLeAYPb! ONTMMKM3ALIAM AHTEHHOrO fy+a

{pit M3MEHEHMY 3HAuEHMR TEKYLErO NOPOFE NO CPaBHEHMIC C NPEALUIECTBYICLM SHaUeHUEM
{ycnosua paboThi B ceTi HectaliulibHbie) OHepedHyio Npoueypy NPOBOART NPM MCTEHEHKM
Bpemetitt Ty, NPOLLESALLIEro C MOMEHTa OKOH-AHIS NPEeibiflyiei ONTHMU3a LMK aHTEHHOIO fiyya.

{ncaHHbie Bhille onepaiisit NOBTORSHAT NPk KaXG0oM QUepeHOM onpeaensHui Q..

CnegyeTt OTMETHUTL, HTO NPYBEAEHHbBIMY BLILLE NPYMEPaMst HE OFPaHKUKBAKITCS BOBMOSKHLIE
BapuaHTh MCNOiTL30BaHKs 3asaBRseMoro cnocoba obmena wrdiopmaiiseid B HecrnpoBojHO#
FIO¥aNLHOR CETH.

dopmyna uzobpereriis

1. Cnocofl paguocBssi B 5ecnpOoBOSHOM SIOKanbHOM CeTH, BKIHIMAaIoLIeh NO MeHELe# Mepe
Of{HO NpyeMonepe/iaiou;ee YCTPORCTBO, CHAMKEHHOE aHTEHHOW C yNpaBN#eMOi JuarpaMmon
HaNPaBsIeHHOCTIA, 3aKIHCHAINL{MIACS B TOM, HTO C NOMOIBIO YIOMSHYTOrO ApKeMonepeganiiuero
YCTPOMCTRA C YipaBNAeMoii guarpamMmmort HanpasneHHOoCTH OCYILesTBfIOT obMeH uHopMalieri
€ KakiuM-~Fiio nprieMonepesiaiouiiM YCTPORCTBOM CETM, B Npolects obMera uHdopmMatiuen
NEpPHOSUHECKY 1O NPKUHKMaEMOMY CiiFHanNy onpegensiioT TEKYILISS 3HaueHKE KayecTea
eBsar Q, 1 NepUOAMHesKy OCYLLECTEIRIOT NPOLSCC ONTHMMM3AUMI HanpaBneHns aHTeHHOro
ny4a, rnpy 3ToM NpeaRapyTensHO YCTaHaBvMBaNT NOPOTOBOS 3HA4EHKe ka1ecTsa cBAsu Hy,
COOTBETCTBYIOLLSE 3a8aHHOMY MMUHMMAT-HOMY KaueCTBY CBH3W, ¥ fpK TEKYLIEM 3HadeH1M
Kadecraa cBssH Qg MEHLLUEM YIIOMAHYTOIO NOPOroBoro dHakeHKs Hy, ocyiecTBrsiarT
YROMSHY TR POLECC ONTUMK3ALEM HaNPagneHia aHTEeHHOMO fy«a A0 TEeX Nop, noka Texyiiee
3HaueHue KayecTBa cBsan Q. He ByfeT paBHbLIM 1 HEe NPEBEICHT YRIOMSHYTOMS NOPOroBoro
sHaueHist Hy, oThitaIIUMACA TeM, HTO AOoNoNHMTeNLHO NpeaBapMTentsHO YCTaHaB iiBaioT
NIOPOTOBOE 3HAHEHWE KauecTBa CBH3Y H .y, COOTBETCTBYIOI{SE 333aHHOMY MaKCKMaibHOMY
KauyecTRy CBs3i, NP 3TOM FIpk TEKYLLEM 3HaYeHtit KayecTea cBsisu Q. Sonblem wiu paBHOM
YIIOMREHYTOMY [TOPOTOBOMY 3HAHEHMIO Hyae, NPOJOIHKANT OCYIUESCTBNATEL OBMeH uHhopMaues, a
1pH TEKVILEM 3HAMSHMM KayecTBa CBs3M Ly, MEHbLILIEM YIIOMSIHYTOTO NOPOTrOBOMD
3HaueHuA H ., HO BOnbLLLEM 1 paBHOM YNIOMSEHYTOMY fIOPOroBoMy 3HadeHe Hg, vepes
3a/laHHbLIA WHTEPBast BPEMEHI T OCYLI{ECTBITFIOT OMEePeHOR NPOUECT ONTHMK3aLAA
HanpaBAeHKs aHTEHHOro nyya.

2. Cnocob no n.1, oTikuaiouiica Tem, 4T0 Ha BpeMRA YNOMSIHYTOrC NPOUECcca OnTiaMM3aLsA
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HanpasfieHus aHTEHHOro fyya OCTaHaBMBaIOT nepegady uHd opMaumn.

3. Croco® no n.1, oTAMuaACA TeM, YTO Ha BReMSI YROMAHYTOIo NPoYecca ofTuMmsalii
HanpaBreHKs aHTeHHOID sTy4a QCTaHaBMBailT NPYEM mHopMaLi.

4. Croco® no n.1, oTMYaWiACS Tem, |TO NpK YNOMEHYTOM NpPOoLecCe ONTMM3aLi
HanPagMNeH aHTSHHOTO Ny4a NO MB8HELER Mepe O4¥H Pa3 M3MEHIOT HanpParneHKe aHTEeHHOTD
ny4a, Npu ¥ax0oM HOBOM HanparieHiia aHTeHHOO fiy4a ONpefensiioT SHaueHie KayecTRa B3y,
onpeaensioT Sorkbiiee 13 NONYHEHHbIX NPY PasitMyHbiX HaNPaBREHURX aHTEHHOTO fyya
3Ha4YSHKIA Ka4eCTBa CBRAW M 3aNCMIMHAINT €0 B KBYECTBE TEHYLLUErD 3HaUeHMs Ka4yecTRa
ceasit Oy

8. Cnocod no N.4, OTIMYaIoMIRCS TeM, ¥TO HanpasfieHMe aHTEeHHOTO Fiy4a W3MEHSHOT No
azmMyYTY Wi Yrily ROSBLILLEHIS.

&. Crocof no N.4, oTrusaloiwifcs TeM, YTO HanpaBneHKe aHTEeHHOrD Ny+a U3MEHSHIT NYTeM
NepexricueHust AuarpaMMbl HanPaBieHHOCTY aHTEHHBb.

7. Cnocob no n.1, oTrvalotpiics Tem, ¥TO GONONHKUTENLHO NPeBapUTeNi-HO YETaHaBTIMBAIOT
110 MEHLILEI} MEPEe OfHO NPOMEXYTOMHOE NOPOFOROE 3HAUYEHKE KauecTBa CB#H3u H,
yA0BIeTBOPRIGIeE cooTHoWERMIC Hy<H] <H .. r3e =1, 2 ... N, sbiBupasT 1 3anoMKHaioT B
Kaudecrae Texyiiero nopora He {1} Grunkaikuiee cBepxy wiv CHW3Y YNOMSIHYTOMY TeKyLEMY
3HaueHwI0 Ka4yecTsa B3 Uy, OHO 13 YNOMSAHY ThiX NOPOYOBbIX 3HAuEHMA Hg, H; mr M.,
fpY GTOM YNOMAHYTEHA uHTepBan BpemMeny T yMeHbLaT, eCii Api OUepesHOM OfpedeneHn
TEKYHIEr0 3HaYeHMss KauecTBa CBRan (g, BerumuMHa Texyuiero nopora Mg, YMeHbtaeTcs no
CPaBHEHUIO C 3afIOMHEHHbIM fIDEALLECTBYIOWM €70 3HaUEeHMeM He i g

8. Crocol no N.7, OTIMYBIOLIKMIACS TeM, YTO CPaBHMBAINT 3HaYEHUEe YNOMRHYTORC uHTepearna
BpeMeHit T ¢ Hanepeq 3agaHHbiM MBHBMAarbHBIM 3HaueHeM Ty, w Npy T, paBHOM i
MeHbiteM T, BHTepRar BpeMeH# T ycraHaBnmMeaioT PaBHbiM 3Ha4eHNUO T .

8. Crocof no N.7, OTHMYBIOLIMIACS TEeM, YTO YROMSHYTBIA MHTepBalt BpeMeHit T YBennumMBaioT,
eCchv Npwu DYepesiHOM onpeaeneHuy kauectaa ¢BRsK (g, BeMMMMHA TeKyero
nopora Heyy YRErMuiBaeTCa NO CPaBHEHWO C 3aNOMHEHHbIM NPEILLECTBY UM €70 3HaUeHKEM
chr{i}-

18. Cnoco® Ao N9, OTTIHaILLIMIAGS TEM, HTO CPaBHMBAIGT 3HAYEHWE YNOMSIHYTOMS MHTEepRasa
gpemenu T € Hanepes 384aHHbIM MBKCHMESTbHBIM 3HEUSHMEM Ty ¥ Nput T, paBHOM wrniu
Bonbiiem T, MHTEPBAr BpeMeHyt T YCTaHaBRUBAOT PABHLIM 3HAYEHMC Ty,

11. Cnoced Ao n.7, oTrmaotuitcs TeM, YTO YROMSHY Thil MHTepRarn BpeMeny T
YBEMUMBAOT, ©CII NPY CHepesHOM ONpeaesteHyt Ka4ecTBa CBA3M Q,,, BENMUKMHA Texyllero
nopora Mgy He UBMEHSETCH N0 CPAaBHEHWMK C 3aNOMHEHHBIM NPEAIIECTBYIGUIMM €0 3HaYeHeM
chr(i—1)=

12. €nocob no a.11, OTNMYSIOWMACH TEM, YTC CPaBHMBAINT 3HAYEHKE YAOMAHYTOTO MHTepRana
Bpemeni T ¢ Hanepes 3a/1aHHbIM MaKCMMBIbHLIM SHA4EHUEM T, 4 Npit T, paBHOM i
BonbtueM Ty, MHTEpBany BpeMeH: T NpUNUCHIBAIOT 3HaueHne T ...

13. Crocob no n. 11, oTAMuEIOUEEACH TEeM, YTO YNOMAHYTBIA MHTepBan BpeMeH 7 YMEeHbLLUAIoT,
€CIiA NPyt OMEePEIHOM Ofpe/ierieHu kadecTsa casnavt Qg Benu-mHa Texyuero
nopora Mgy YBENUUMEAETCHA NO CPABHEHMIO € 3aMOMHEHHbIM NPEALLIECTRY UMM €70 3HAUSHUEM
chr{i_'i)'

14. Crocod no n.13, oTnMuaiouMiics TeM, 4TO CPaBHWMBAIOT 3HAYEHIE YAOMAHYTOTO MHTepBana
BpeMeHyt T ¢ Hafepes 3848HHbIM MUHUMAFIbHBIM 3HAY8HUEBM T, ¥ NPK T, pABHOM Wit
MeHbLEM Ty, MHTEPEaS BpeMeHyt T yCTaHaBnUBaIOT PaBHbiM 3HAUBHUD T .

1&. Cnocof no A.1, OTHIMBIRLMIMCS TeM, HTO ACNONHMTENLHO NPEeABAPMTEILHO
YCTAHaRIMMBAIOT MO MEHbLLLUEH Mepe OJHO APOMEXYTOMHOE NOPOFOBOE 3HAYEGHUIE Ka4BCTBa CBR3Y
H; . ynosneTsopAioiiee CoOTHOWEHMO Hy<H<H g, rae j=1, 2 .. N, suifiupaior ¢ sanomusaior
B KA4ECTBE TEKYLIEr0 Nopora My, Orikaitiiee CBEepXY Mri CHM3Y YNOMSIHYTOMY TeKyiieMy
3HaueHuo KadecTsa cBaan (ly,, 0OHC M3 YNOMAHYTLIX NOPOTOBbLIX 3Haueruit Hy, M, unu Hy,,,

Npw 3TOM OCYLIECTBIIGHME OUYEPEIHONO YNOMSHYTORO NpoLecca ofTiiMKaativid HanpasnieHns
aHTEHHOTo fiyya NPOfyCcKaioT, eCili N0 UCTeYEeHM YNOMAHYTOrO MHTepaana apeMeHu T He
#3MEHAETCA BenturHa Texylerc nopora He NO CPaBHEHKK) C 3aNOMHEHHbLIM
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PEAWECTBYIONIM ero aHaueHneM Hq 1)

18. Cnocod no .15, oTRuuaicuiCA Tem, 4TO CPaBHMBAIOT CYMMY fIPOMYILSHHED! YIIOMAHYTIX
MHTEPRANOR BPeMeHK T ¢ Hanepes 3afaHHLIM MAKCUMATIHHBIM BHTEPBANIOM T g, 1 1ipyt T,
paBHOM vt Gonbem T, VHTSpPBan BpemMeris T YCTaHERIMBAIOT PaBHbIM 3HAUEHMO T gy

17. Cnocol no 1.1, oTRNaICWMIACR Tem, STO YNIOMAHYTOE TEKYILEE JHa4eHKe KadecTsa CBA3M
Qe ONpesensinT 1O NPMHMMAEMOMY CIFHARY, NONYHEHHOMY B OTEET Ha NOoGTiaHHLIR 2anpog.

18. Cnocod no .1, OTRWYBICILUMIACH TeM, 4TO YNOMSHYTOe Texyuiee 3Ha4YeHe KauesTBa CBRav
., ONIPEREessOT 10 MeHsWeR Mepe 10 OHOMY flapaMeTpy MplHidMaeMoro curHarna.

18. Cnocof no 11,18, oTnMSaINUMACs TeM, 4TO B KEYSCTBE YIIOMSHYTONO napameTpa
NPUHAMEEMOTO CHIHENE K3MEpSIIOT YPOBEHD NPUHIIMEeMOro cifrHarna.

20 Cnocof no n. 18, oTmuuanuitcs Tem, HTO B KavesTse YNoMAHYTOro flapamerpa
NPMHAMAEMOTO CTHANAa M3MEPsioT OTHOLSHIEe YPOBHSA NRMHMMAEMOro CIrHana K YpoBHIO tiymMa.

21, Gnocod no .18, OTHMYAIcILMIACH Tem, YTO B Ka4ecTee YNOMAHYTONo fiapameTpa
NIPYHYMAEMOI0 CFHANA KaAMEPHIOT OTHOEHE YPOBHS NPUHMMEEMOrD CHIHaNa K ypoBHIO
noMexn.

22. Gnocob no .18, oTrivdaicUMiCH Tem, YT B KayecTBe YNIOMAHYTONo fiapamerpa
NPYHKMAeMOoro crrHana naMepsioT koahhuumeHT olnbor.
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Application/Control Number: 16/099,390 Page 2
Art Unit: 2415

DETAILED ACTION
Notice of Pre-AlA or AIA Status

1. The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

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 | 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
forthin 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 Page 3
Art Unit: 2415

Status of Claims
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 |
6. Inthe event the determination of the status of the application as subject to AlA
35 U.S.C. 102 and 103 (or as subject to pre-AlA 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 Il
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 Page 4
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-AlA 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.

Claim 2 is rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-AlA), 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-AlA 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-AlA), 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 Page 5
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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.

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 (Sl) 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,
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
Sl 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 Sl parameters specifically configured to improve the
service or meet service requirements”, paragraph 128 “UE requests Sl 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 FreqgBand information (system information includes at least
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Application/Control Number: 16/099,390 Page 7
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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 S| messages from the communication
network via the at least one beamformed communication or the-rer-beamicsned
eemminatien (see paragraph 85 “UE may listen to receive the service-specific system
information”, paragraph 162 “UE 115-e is operating using an on-demand S| 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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Application/Control Number: 16/099,390 Page 8
Art Unit: 2415

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 Sl 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 “ LTE 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 S| 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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Application/Control Number: 16/099,390 Page 9
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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 S| 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

sigaal—a-system-signature—aroolsignalure—a-basis-56qHeREe—0L-0RE-0LMBES
predetined-sequenes-numbets (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 S| 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+nastes

system-informationbleek-MIB). 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
processor is further configured to initiate an uplink (UL) request to the communication
network for the one or more S| 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 A1-

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 performs 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 Sl 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 S| messages based on the requested one or more on-
demand S| 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 S| 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 A1).

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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'FPRS; EPO; '
JPO;
:DERWENT;
IBM_TDB

 US-PGPUB; :
'USPAT; USOCR; -
'FPRS; EPO; '
JPO;

'DERWENT;
'IBM_TDB

US-PGPUB;
.USPAT; USOCR; :
‘FPRS; EPO; :
JPO;
:DERWENT;
IBM_TDB

-US-PGPUB; :
.USPAT; USOCR; :
‘FPRS; EPO; :
JPO;

. DERWENT;
.IBM_TDB

12020/04/17 |
07:29 |

12020/04/17
07:56 |

12020/04/17
108:06 f

12020/04/17
108:07 '
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 US-PGPUB;

1525 and @ay<="2016"

i (system information) and
:communication parameter$l and
-on-demand near3 ((system
:information) or SI)

%"16099390" and parameter$1

 (system information) and
§communication parameter$1 and
-on-demand

%(WTRU or UE or terminal) near5
: (frequency band) near5
-parameter$1

(WTRU or UE or terminal) near5
:(frequency band) near5
parameter$1 near5 threshold

/(WTRU or UE or terminal) near5
- (frequency band) near5 threshold

-(WTRU or UE or terminal) near5
(frequency band) near5 threshold
gand ( beam or beamformed)

'USPAT; USOCR;

‘FPRS; EPO;
JPO;

. DERWENT;
.IBM_TDB

US-PGPUB;

USPAT; USOCR;

'FPRS; EPO;
JPO;
:DERWENT;
.IBM_TDB

'US-PGPUB;

'USPAT; USOCR;

:FPRS; EPO;
JPO;
‘DERWENT;
IBM_TDB

'US-PGPUB;

USPAT; USOCR;

‘FPRS; EPO;
JPO;
:DERWENT;
IBM_TDB

 US-PGPUB;

USPAT; USOCR;

:FPRS; EPO;
JPO;
'DERWENT;
'IBM_TDB

US-PGPUB;

USPAT; USOCR;

‘FPRS; EPO;
JPO;
:DERWENT;
IBM_TDB

 US-PGPUB;

USPAT; USOCR;

'FPRS; EPO;
JPO;
:DERWENT;
IBM_TDB

'US-PGPUB;

'USPAT; USOCR;

‘FPRS; EPO;
:JPO;
DERWENT;
IBM_TDB

12020/04/17
108:15 i

12020/04/17
108:16 ?

12020/04/17
:08:18 f

12020/04/18
107:24 é

12020/04/18 |
07:28 |

12020/04/18
07:29 |

12020/04/18 |
107:30 |

12020/04/18
107:31
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'US-PGPUB; :
.USPAT; USOCR; :
‘FPRS; EPO; :
JPO;

-(WTRU or UE or terminal) near5
(frequency band) near5 threshold
:with ( beam or beamformed)

. DERWENT;
IBM_TDB

“(WTRU or UE or terminal) with
((frequency or band) near5
:threshold) with ( beam or
‘beamformed)

.IBM_TDB

-(WTRU or UE or terminal) with
:((frequency or band) near5
‘threshold) with ( beam or
‘beamformed) with message

IBM_TDB

{(WTRU or UE or terminal) with
((frequency or band) near5
:threshold) with ( beam or
:beamformed) with packet

IBM_TDB

:US-PGPUB; ;
{USPAT; USOCR;
FPRS; EPO;
JPO;

:DERWENT;

-(WTRU or UE or terminal) with
:((frequency or band) near5
‘threshold) with ( beam or
-beamformed) with page

‘IBM_TDB

US-PGPUB;
.USPAT; USOCR; :
‘FPRS; EPO; :
JPO;
'DERWENT;

{(WTRU or UE or terminal) with
‘((frequency or band) near5
‘threshold) with ( beam or

: beamformed)

IBM_TDB

 US-PGPUB; :
'USPAT; USOCR; -

§s38 and @ay<"2017"

'FPRS; EPO;
JPO;
:DERWENT;
:IBM_TDB

1538 and @ay<"2017" and (downlink
-or DL)

US-PGPUB;

'USPAT; USOCR;
‘FPRS; EPO; '

JPO;
:DERWENT;
IBM_TDB

12020/04/18
107:52 s

US-PGPUB;
'USPAT; USOCR; -
'FPRS; EPO; :
JPO;

:DERWENT;

12020/04/18
07:53 %

:US-PGPUB; :
{USPAT; USOCR;
FPRS; EPO;
JPO;

:DERWENT;

12020/04/18
07:53 |

US-PGPUB;
'USPAT; USOCR; -
‘FPRS; EPO; :
JPO;

:DERWENT;

12020/04/18
07:54 |

12020/04/18 |
07:54 |

12020/04/18
07:54 |

12020/04/18 |
07:54 |

12020/04/18
07:59 '
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:538 and @ay<"2017" and (downlink US-PGPUB; :
'USPAT; USOCR,; -
‘FPRS; EPO; :
JPO;
SDERWENT;
IBM_TDB

-or DL) and reference

"20160234736".did. and ((system
:information) or SI or MSIB or SIB)
‘same transceiver$1

1"20160234736".did. and ((system
‘information) or SI or MSIB or SIB)
‘same transceiver$1 same receiv$5

"20160234736".did. and UE near5
receives

"20160234736".did. and UE near5
-receives near5 beam$5

%"20150201368".did. and (system
“information) near5 beamform$5

- (system information) near5
-beamformed

ﬁsystem information with (frequency
-or band) with threshold

12020/04/18
108:00 é

US-PGPUB;
'USPAT; USOCR; -
'FPRS; EPO; :
JPO;

:DERWENT;
.IBM_TDB

12020/04/20
07:27 |

:US-PGPUB; :
{USPAT; USOCR;
FPRS; EPO;
JPO;

‘DERWENT;
IBM_TDB

12020/04/20
07:30 f

US-PGPUB;
'USPAT; USOCR; -
‘FPRS; EPO; :
JPO;

:DERWENT;
IBM_TDB

 US-PGPUB; :
'USPAT; USOCR; -
'FPRS; EPO; '
JPO;

'DERWENT;
'IBM_TDB

'US-PGPUB; :
‘USPAT; USOCR; :
‘FPRS; EPO; :
JPO;

:DERWENT;
IBM_TDB

US-PGPUB;
:USPAT; USOCR; :
'FPRS; EPO; :
JPO;
:DERWENT;
IBM_TDB

'US-PGPUB; :
'USPAT; USOCR; :
‘FPRS; EPO; :
:JPO;

DERWENT;
IBM_TDB

12020/04/20
107:31 |

12020/04/20 |
07:39 |

12020/04/20
07:51 |

12020/04/20 |
:07:52 5

12020/04/20
09:16
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1549 28 - system information with (frequency  US-PGPUB; -ADJ :ON :2020/04/20
? ‘or band) with threshold with .USPAT; USOCR; . 109:17 ?
‘exceed$3 FPRS; EPO; :

% JPC;
SDERWENT;
IBM_TDB

S50 0 ‘(transmit or send) adj3 (system .US-PGPUB; :AD] ‘ON :2020/04/20
-information) with (frequency or .USPAT; USOCR; - :09:20 ?
‘band) with threshold with exceed$3 FPRS; EPO; ?

JPO;
:DERWENT;
:IBM_TDB

.S51 :33 (transmit or send) adj3 (system 'US-PGPUB; “ADJ :ON :2020/04/20
: ‘information) and (frequency or 'USPAT; USOCR; : 109:21 f
‘band) near5 threshold near5 .FPRS; EPO; : ?

‘exceed$3 JPO;
: 'DERWENT;
IBM_TDB

'S52 0 (transmit or send) adj3 (system 'US-PGPUB; - ADJ ‘ON :2020/04/20
‘information) adj3 ( frequency or .USPAT; USOCR; - :09:24 5
-channel or band) and (frequency or  FPRS; EPO; f : :

:band) near5 threshold near5 JPO;
‘exceed$3 . DERWENT;
% IBM_TDB

653 465 (transmit or send) adj3 (system 'US-PGPUB; ‘ADJ ‘ON :2020/04/20
? ? ‘information) adj3 ( frequency or 'USPAT; USOCR; : :09:24
‘channel or band) .FPRS; EPO; ' :

: JPO;
‘DERWENT;
'IBM_TDB

1S54 2 (transmit or send) adj3 (system 'US-PGPUB; - ADJ ‘ON :2020/04/20
‘information) adj3 ( frequency or .USPAT; USOCR; . :09:25 ?
.channel or band) adj3 (threshold or  FPRS; EPO; : :

level) JPO;
:DERWENT;
IBM_TDB

1§55 2 (transmit or send) adj3 (system .US-PGPUB; :ADJ ‘ON :2020/04/20
? -information request) adj3 ( 'USPAT; USOCR; : :09:44 5
‘frequency or channel or band) .FPRS; EPO; ' ?

% JPO;
:DERWENT;
IBM_TDB

856 :10 (transmit or send) adj3 (system 'US-PGPUB; -AD]J :ON :2020/04/20
‘information request) adj3 ( .USPAT; USOCR; . :09:45
-frequency or channel or band or cell FPRS; EPO; : : :
-or carrier) JPO;
: SDERWENT;
IBM_TDB

IPR2022-00468
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'US-PGPUB;

"20160234736".did. and ((system
:information) or SI or MSIB or SIB)
gsame (downlink or DL)

1"20160234736".did. and ((system
‘information) or SI or MSIB or SIB)
-same (broadcast)

"20160234736".did. and ((system
:information) or SI or MSIB or SIB)
-near5 (broadcast)

: (transmit or send) adj3 (system
‘information request) adj3 (

-frequency or channel or band or cell
cor carrier) and threshold

-on-demand near5 ((system
-information) or SI)

%on-demand near5 ((system
-information) or SI) and reference
;signal

-on-demand near5 ((system
‘information) or SI) and reference
-signal and measur$5 with quality

1563 and @ay<="2016"

'USPAT; USOCR;

‘FPRS; EPO;
JPO;

' DERWENT;
.IBM_TDB

US-PGPUB;

'USPAT; USOCR;

'FPRS; EPO;
JPO;
:DERWENT;
IBM_TDB

'US-PGPUB;

'USPAT; USOCR;

:FPRS; EPO;
JPO;
‘DERWENT;
IBM_TDB

'US-PGPUB;

USPAT; USOCR;

‘FPRS; EPO;
JPO;
:DERWENT;
IBM_TDB

 US-PGPUB;

USPAT; USOCR;

:FPRS; EPO;
JPO;
'DERWENT;
'IBM_TDB

US-PGPUB;

USPAT; USOCR;

‘FPRS; EPO;
JPO;
:DERWENT;
IBM_TDB

 US-PGPUB;

USPAT; USOCR;

'FPRS; EPO;
JPO;
:DERWENT;
1IBM_TDB

'US-PGPUB;

'USPAT; USOCR;

‘FPRS; EPO;
:JPO;
DERWENT;
IBM_TDB

12020/04/20
:09:49 i

12020/04/20
110:20 5

12020/04/20
110:57 |

12020/04/20
111:02 ?

12020/04/20 |
11:37 |

12020/04/20
11:37 |

12020/04/20 |
111:38 |

12020/04/20
111:46 '
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:"20160234736".did. and ((system
-information) or SI or MSIB or SIB)
:same (uplink or UL) same request$1
: JPO;
:DERWENT;
IBM_TDB

:"20160234736".did. and ((system
‘information) or SI or MSIB or SIB)
-same beam

"20160234736".did. and ((system
:information) or SI or MSIB or SIB)
-near5 (uplink or UL)

:"20160234736".did. and ((system
-information) or SI or MSIB or SIB)
-same (uplink or UL)

'US-PGPUB; :
.USPAT; USOCR; :
‘FPRS; EPO; :
JPO;

. DERWENT;
.IBM_TDB

FPRS; EPO;

‘ON  :2020/04/20
112:26 :

US-PGPUB;
USPAT; USOCR;

ON  2020/04/20
: 112:28 ?

:US-PGPUB; ,
'USPAT; USOCR; :
:FPRS; EPO; :
JPO;

‘DERWENT;
IBM_TDB

‘ON 12020/04/20
113:47 f

'US-PGPUB; :
'USPAT; USOCR; |
‘FPRS; EPO; :
JPO;

:DERWENT;
IBM_TDB

ON  2020/04/20
é 113:57 é

"20160234736".did. and ((System
‘information) or SI or MSIB or SIB)
-with (uplink or UL)

'US-PGPUB; :
_USPAT; USOCR; -
:FPRS; EPO; :
JPO;

'DERWENT;
'IBM_TDB

ON  2020/04/20
% 13:57 |

1"20160234736".did. and (uplink or
uL)

'US-PGPUB; 3
'USPAT; USOCR; |
‘FPRS; EPO; :
JPO;

:DERWENT;
IBM_TDB

ON  2020/04/20
: 14:51 |

%"20160234736".did. and (on-
:demand or request) with (uplink or
‘UL)

:US-PGPUB; :
'USPAT; USOCR; :
.FPRS; EPO; '
JPO;

:DERWENT;
IBM_TDB

ON  2020/04/20
14:51 |

- (downlink or DL) near5 mapped
-near5 (uplink or UL)

US-PGPUB;
:USPAT; USOCR; :
‘FPRS; EPO; '
:JPO;
SDERWENT;
IBM_TDB

'ON  12020/04/20
116:25
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116/099390

:16/099390 and message near5
- beamforms$3

%message near5 ( beamform$3 or
- non-beamforms$4)

 ((downlink or DL) adj3 beam) near5
-mapped near5 (uplink or UL)

 US-PGPUB; :
'USPAT; USOCR,; :
‘FPRS; EPO; :
JPO;

. DERWENT;
IBM_TDB

'ON  2020/04/20
116:26 5

US-PGPUB;
'USPAT; USOCR; -
'FPRS; EPO; :
JPO;

:DERWENT;
.IBM_TDB

ON  2020/04/21
% 107:30 ?

:US-PGPUB; :
{USPAT; USOCR;
FPRS; EPO;
JPO;

‘DERWENT;
IBM_TDB

‘ON :2020/08/10
312:48 :

US-PGPUB;
'USPAT; USOCR; -
‘FPRS; EPO; :
JPO;

:DERWENT;
IBM_TDB

ON  2020/08/10
% 112:50 5

 ((system information) or SI) near3
:message near5 ( beamform$3 or
-non-beamformg$4)

'US-PGPUB; :
_USPAT; USOCR; -
'FPRS; EPO; '
JPO;

'DERWENT;
'IBM_TDB

ON  2020/08/10
% 12:51 |

: ((system information) or SI) near3
‘message near5 ( beamforms$3 or
-non-beamform$4) and non-
:beamforms$5

US-PGPUB;
.USPAT; USOCR; :
‘FPRS; EPO; :
JPO;
:DERWENT;
IBM_TDB

ON  2020/08/10
% 112:53 ?

 ((system information) or SI) near3
:message near5 ( beamform$3 or
:non-beamform$4) and non-
‘beamform$5 and ACF$1

:US-PGPUB; :
'USPAT; USOCR; :
.FPRS; EPO; '
JPO;

:DERWENT;
IBM_TDB

ON  2020/08/10
12:54 |

((system information) or SI) with (
-beamforms$3 or non-beamform$4)
gand non-beamform$5

US-PGPUB;
'USPAT; USOCR; -
‘FPRS; EPO; '
:JPO;

DERWENT;
IBM_TDB

'ON  2020/08/10
112:57 '

IPR2022-00468
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: ((system information) or SI) with (
:beamform$3 or non-beamform$4)
-and non-beamforms5 and
:parameter$1 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$1 and ACF$1

i ((system information) or SI) with
:((beam adj2 form$3) or
-beamforms$3 or non-beamform$4 or
: (non-beam form$3)) and ((non-
:beam form$3) or non-beamform$5)
‘and parameter$1 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$1

 ((system information) or SI) with

i ((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$1 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 near5 apply$3 )

'US-PGPUB; :
.USPAT; USOCR; :
‘FPRS; EPO; :
JPO;

. DERWENT;
.IBM_TDB

 US-PGPUB; :
'USPAT; USOCR; -
'FPRS; EPO; '
JPO;

'DERWENT;
'IBM_TDB

US-PGPUB;
.USPAT; USOCR; :
‘FPRS; EPO; :
JPO;
:DERWENT;
IBM_TDB

- ((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 )

:US-PGPUB; :
'USPAT; USOCR; :
.FPRS; EPO; '
JPO;

:DERWENT;
IBM_TDB

: ((system information) or SI) with
‘((beam adj2 form$3) or

- beamform$3 or non-beamform$4 or
i (non-beam form$3))

US-PGPUB;
'USPAT; USOCR; -
‘FPRS; EPO; '
-JPO;

DERWENT;
IBM_TDB

12020/08/11
:06:27 :

US-PGPUB;
'USPAT; USOCR; -
'FPRS; EPO; :
JPO;

:DERWENT;

12020/08/11
06:28 |

:US-PGPUB; :
'USPAT; USOCR;
FPRS; EPO;
JPO;

‘DERWENT;
IBM_TDB

12020/08/11
106:29 f

US-PGPUB;
'USPAT; USOCR; -
‘FPRS; EPO; :
JPO;

:DERWENT;
IBM_TDB

12020/08/11
106:30 |

12020/08/11 |
:06:46 i

12020/08/11
06:50 |

12020/08/11 |
106:51 f

12020/08/11
06:53

IPR2022-00468
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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))
: DERWENT;

‘determin$5 with ((system
‘information) or SI or SIB$1) with

i ((beam adj2 form$3) or
‘beamform$3 or non-beamforms$4 or
-(non-beam forms3))

§S90 and @ay<="2016"

:((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- :
- beamforms$4 or (non-beam form$3)) -
: IBM_TDB

: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))

-"9"((system information) or SI) ‘
‘near5 parameter$1 near5 (frequency
or band or quality)

US-PGPUB;
USPAT; USOCR; -
'FPRS; EPO; :

JPO;

IBM_TDB

:FPRS; EPO;
:JPO;
‘DERWENT;
'IBM_TDB

DERWENT;

' US-PGPUB; :
'USPAT; USOCR; :
:FPRS; EPO; '
:JPO;

'DERWENT;
'IBM_TDB

: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 forms3))

US-PGPUB;
.USPAT; USOCR,; :
‘FPRS; EPO; :
JPO;

. DERWENT;,
IBM_TDB

%16/099390 and parameter$1 near5
(frequency or band or quality)

 US-PGPUB; :
'USPAT; USOCR; -
:FPRS; EPO; '

JPO;
'DERWENT;
'IBM_TDB

US-PGPUB;
USPAT; USOCR; :
‘FPRS; EPO; '
.JPO;

_DERWENT;
'IBM_TDB

12020/08/11
106:53 s

US-PGPUB;
_USPAT; USOCR;
.FPRS; EPO; :
:JPO;

. DERWENT;
‘IBM_TDB

US-PGPUB;
USPAT; USOCR;

12020/08/11
106:55 ?

12020/08/11
106:59 f

US-PGPUB;
_USPAT; USOCR; -
‘FPRS; EPO; :
-JPO;

12020/08/11
07:24 é

12020/08/11 |
07:58 |

12020/08/11
08:02 é

12020/10/05
11:16 |

12020/10/05
111:37 '
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1S97 and @ay<="2016"

1597 and @ay<="2016" and
: ((system information) or SI) near5
-include$5 near5 parameters$1

 ((system information) or SI) near5
parameter$1 near5 (frequency or
band or quality)

1597 and @ay<="2016" and
-include$5 near5 parameter$l

-US-PGPUB; :
.USPAT; USOCR; :
‘FPRS; EPO; :
JPO;

. DERWENT;
.IBM_TDB

12020/10/05
:11:38 :

US-PGPUB;
'USPAT; USOCR; -
'FPRS; EPO; :
JPO;

:DERWENT;
IBM_TDB

12020/10/05
1141 |

:US-PGPUB; :
{USPAT; USOCR;
FPRS; EPO;
JPO;

‘DERWENT;
IBM_TDB

12020/10/05
11:42 |

US-PGPUB;
'USPAT; USOCR; -
‘FPRS; EPO; :
JPO;

:DERWENT;
IBM_TDB

12020/10/05
11:43 %

:597 and @ay<="2016" and

. ((system information) or SI) near5
‘include$5 near5 parameter$1 near5
- transmission

 US-PGPUB; :
_USPAT; USOCR; -
'FPRS; EPO; '
JPO;

'DERWENT;
'IBM_TDB

12020/10/05
:11:56 é

“((system adj2 information) or SI or
- SIB) near5 parameter$1 near5
:transmission near5 (frequency or
‘band or quality)

US-PGPUB;
.USPAT; USOCR; :
‘FPRS; EPO; :
JPO;
:DERWENT;
IBM_TDB

12020/10/05
112:03 ?

 ((system adj2 information) or SI or
:GIB) near5 parameter$l near5
‘transmission near5 ( band or

%quality)

:US-PGPUB; :
'USPAT; USOCR; :
.FPRS; EPO; '
JPO;

:DERWENT;
IBM_TDB

12020/10/05
112:05 5

((system adj2 information) or SI or
- SIB) near3 parameter$1

US-PGPUB;
'USPAT; USOCR; -
‘FPRS; EPO; '
:JPO;

DERWENT;
IBM_TDB

12020/10/05
:12:08
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:((system adj2 information) or SI or
:SIB) near3 parameter$1 and

- parameters near5 transmission
:near5 ((frequency band) or quality)

/5105 and @ay<="2016"

 ((system adj3 information) or Si or
:SIB) near5 (communication adj3
-parameters) and @ay<="2016"

:((system adj3 information) or Si or
:SIB) near5 (communication adj3

‘ parameters) and @ay<="2016" and
: parameter$5

'US-PGPUB; :
.USPAT; USOCR; :
‘FPRS; EPO; :
JPO;

. DERWENT;
.IBM_TDB

'US-PGPUB; :
'USPAT; USOCR; -
:FPRS; EPO; :
JPO;

'DERWENT;
'IBM_TDB

i ((system adj3 information) or Si or
:SIB) near5 (communication adj3

: parameters) and @ay<="2016" and
: parameter$5 near5 Transmission
-near5 ((frequency adj2 band) )

US-PGPUB;
.USPAT; USOCR; :
‘FPRS; EPO; :
JPO;
:DERWENT;
IBM_TDB

- ((system adj3 information) or Si or
:SIB) and (communication adj3
‘parameters) and @ay<="2016" and
:Communication adj3 parameter$5
:near5 Transmission near5
:((frequency adj2 band) )

: (communication adj3 parameters)
‘and @ay<="2016" and
:Communication adj3 parameter$5
:near5 Transmission near5
‘((frequency adj2 band) )

:US-PGPUB; :
'USPAT; USOCR; :
.FPRS; EPO; '
JPO;

:DERWENT;
IBM_TDB

US-PGPUB;
'USPAT; USOCR; -
‘FPRS; EPO; '
:JPO;

DERWENT;
IBM_TDB

12020/10/05
:12:09 5

US-PGPUB;
'USPAT; USOCR; -
'FPRS; EPO; :
JPO;

:DERWENT;
.IBM_TDB

12020/10/05
%12:10 ?

:US-PGPUB; ,
'USPAT; USOCR; :
:FPRS; EPO; :
JPO;

‘DERWENT;
IBM_TDB

12020/10/05
14:17 |

US-PGPUB;
'USPAT; USOCR; -
‘FPRS; EPO; :
JPO;

:DERWENT;
IBM_TDB

- ((system adj3 information) or Si or
:SIB) near5 (communication adj3
‘parameters) and @ay<="2016" and
- parameter$5 near5 (parameter$1)

12020/10/05
14:18 |

12020/10/05
114:22 é

12020/10/05
114:26 ?

12020/10/05 |
14:50 :

12020/10/05
116:10 '
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'S113:16  :(communication adj3 parameters)  US-PGPUB; -ADJ ‘ON :2020/10/05
‘and @ay<="2016" and .USPAT; USOCR; . 116:16 ?
- (Communication adj3 parameter$)  FPRS; EPO; : ?

-with (Transmission adj3 ((frequency JPO;
:adj2 band) )) . DERWENT;
5 IBM_TDB

S114 0 16/099390 and @ay<="2016"and  US-PGPUB; ADJ ON  2020/10/05 |
- (Communication adj3 parameter$)  USPAT; USOCR; : 116:20 ?
‘with (Transmission adj3 ((frequency FPRS; EPO; : :

‘adj2 band) )) JPO;
:DERWENT;
.IBM_TDB

S115 0 16/099390 and @ay<="2016"and  US-PGPUB;  AD] ON 2020/10/05 |
-frequency band 'USPAT; USOCR; : :16:21 5
.FPRS; EPO; : ?

:JPO;
‘DERWENT;
IBM_TDB

151160 :16/099390 and @ay<="2016" and §US-PGPUB; %ADJ ‘ON :2020/10/05
-frequency and band .USPAT; USOCR; - 116:21 ?
: ‘FPRS; EPO; : ? ?

JPO;
:DERWENT;
IBM_TDB

5117 1 116/099390 and frequency and band  US-PGPUB; “ADJ] ‘ON 12020/10/05
'USPAT; USOCR; - 116:21
'FPRS; EPO; ' :
JPO;
'DERWENT;
‘IBM_TDB

1S118:1 :16/099390 and parameter$l near5  US-PGPUB; - ADJ ‘ON :2020/10/05
-frequency adj3 band 'USPAT; USOCR; 116:22 ?
‘FPRS; EPO; : :

JPO;
:DERWENT;
IBM_TDB

1S119 143 communication adj3 parameter$l  US-PGPUB; 'ADJ ‘ON  :2020/10/05
-near5 frequency adj3 band 'USPAT; USOCR; : :16:23 5
.FPRS; EPO; ' ?
JPO;
'DERWENT;
IBM_TDB

15120:11 ‘communication adj3 parameter$l  US-PGPUB; -AD]J :ON :2020/10/05
-near5 transmission near3 frequency USPAT; USOCR; : 116:25
-adj3 band FPRS; EPO; % %
% IPO;
SDERWENT;
IBM_TDB
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_communication parameters1

§communication parameter$1 near5
- (frequency adj2 band)

'S123 and @ay<="2016"

116/099390 and parameter$1 near10
-frequency

US-PGPUB;

'USPAT; USOCR;
FPRS; EPO;
JPO;

DERWENT;
IBM_TDB

12020/10/07
113:34 s

:US-PGPUB; :
'USPAT; USOCR; :
FPRS; EPO;
JPO;

:DERWENT;
.IBM_TDB

12020/10/07
11355 %

:US-PGPUB; :
{USPAT; USOCR;
FPRS; EPO;
JPO;

‘DERWENT;
IBM_TDB

12020/10/07
113:55 |

US-PGPUB;
_USPAT; USOCR;
.FPRS; EPO; :
JPO;

:DERWENT;
IBM_TDB

12020/10/07
113:56 ?

15123 and @ay<="2016" and
g(system adj3 information)

'US-PGPUB; :
'USPAT; USOCR; -
'FPRS; EPO; '
JPO;

'DERWENT;
'IBM_TDB

12020/10/07
13:57 |

25123 and @ay<="2016" and
:(system adj3 information) and
g(beamform$5 or beam)

US-PGPUB;
\USPAT; USOCR;
FPRS; EPO;
JPO;

:DERWENT;
IBM_TDB

12020/10/07
114:00 ?

%@ay<:"2016” and (system adj3
tinformation) with (beamforms$5 or
-beam) with parameter$2

'US-PGPUB; :
'USPAT; USOCR; :
FPRS; EPO;
JPO;

'DERWENT;
'IBM_TDB

12020/10/07
114:01 |

{@ay<="2016" and (system adj3
‘information) with (beamforms5 or
- beam) with (communication adj3
i parameter$2)

US-PGPUB;
{USPAT; USOCR;
FPRS; EPO;
JPO;

DERWENT;
IBM_TDB

12020/10/07
114:02 '
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:5129:0 {@ay<="2016" and (system adj3
‘information) with (beamforms$5 or
- beam) with (parameter$2) with
: (frequency adj3 band)

'S130:1 ‘@ay<="2016" and (system adj3
‘information) with (beamform$5 or
: beam) with (parameter$2) and
‘(parameter$2) with (frequency adj3
-band)

:S131:5 @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)

15132259 @ay<="2016" and ((system adj3
‘information) or SIB$1 or SI) with
i (beamform$5 or beam) with
: (parameter$2 or (frequency adj3
‘band))

'US-PGPUB; ,
{USPAT; USOCR; .
‘FPRS; EPO; :
JPO;

DERWENT;
IBM_TDB

US-PGPUB;
'USPAT; USOCR;
'FPRS; EPO; 3
IPO;
:DERWENT;
IBM_TDB

US-PGPUB; ,
.USPAT; USOCR;
‘FPRS; EPO; :
JPO;

DERWENT;
.IBM_TDB

US-PGPUB;
'USPAT; USOCR; -
‘FPRS; EPO; :
JPO;

. DERWENT;
'IBM_TDB

- ADJ

'ON  2020/10/07
:14:03 5

ON  2020/10/07
: 114:03 5

'ON  2020/10/07
:14:05 5

ON  2020/10/07
: 114:07 |

4/5/2021 7:54:31 AM

C:\Users\doveissi\Documents\EAST\Workspaces\16099390-VER1.wsp
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Freedom of information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a couit, magistrate, or administrative tribunal, including disciosures to opposing counsel in the course of
settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
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the Member with respect to the subject matter of the record.
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need for the information in order o perform a confract. Recipients of information shalf be required to comply
with the requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a{m).

A record related to an international Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the international Bureau of the World intellectual Property
Organization, pursuani to the Patent Cooperation Treaty.

A record in this systiem of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review {35 U.S.C. 181} and for review pursuant to the Atomic Energy Act (42 U.S.C.
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disclosure shall not be used to make determinations about individuals.
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the application pursuant to 35 U.S.C. 122(b} or issuance of a patent pursuant to 35 U.S.C. 151, Futther, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, 1o the public if the record
was filed in an application which became abandoned or in which the proceedings were terminated and which
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patent.
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enforcement agency. if the USPTQO becomes aware of a violation or potential violation of taw or regulation.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
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Title: DISTRIBUTED CONTROL IN WIRELESS SYSTEMS
Group Art Unit: 2415

Examiner: OVEISSI, MANSOUR

Confirmation No.: 4717

Attorney Docket No.: 11574US05

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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[ ] 1. This IDS is being submitted pursuant to 37 CFR § 1.97(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 § 1.53(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 37 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.

| IL. This IDS is being submitted pursuant to 37 CFR § 1.97(c) after the period

specified in 37 CFR § 1.97(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 § 1.17(p); or

| B. The statement specified in 37 CFR § 1.97(e):

% (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.

[ ] (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 § 1.56(c) more than three months prior to the filing of the IDS.
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[ ] IIL. This IDS is being submitted pursuant to 37 CFR § 1.97(d) after the period
specified in 37 CFR § 1.97(c), but on or before the payment of the issue fee.
Furthermore, this IDS is accompanied by both:

A. The fee set forth in 37 CFR § 1.17(p); and
B. The statement specified in 37 CFR § 1.97(e):

[ ] 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.

[ ] 2. Noitem 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 § 1.56(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.

Respectfully submitted,

Dated: May 24, 2021 By: _ /Harold T. Fujii/
Harold T. Fujii
Reg. No. 38458

'XSENSUS LLP 5
' :200 Daingerfield Road

?Address: ‘Suite 201
‘Alexandria VA 22314
Customer Number: 154930
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