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INSERTING AND DECODING REPLICATED DATA SYMBOLS 
IN WIRELESS COMMUNICATIONS 

BACKGROUND 

[001] Unless otherwise indicated herein, the materials described in this section are not prior 

art to the claims in this application and are not admitted to be prior art by inclusion in this 

section. 

(002) Multiple-input multiple-output (MIMO) communication systems employ multiple 

transmit antennas and multiple receive antennas to communicate data symbols over a . 

communications channel. MIMO communication systems may allow a plurality of mobile 

stations to be serviced utilizing a same frequency band. In this manner, MIMO 

communication systems may advantageously increase an amount of data the communication 

systems is able to send to users. 

(003) MIMO systems may find use in a variety of applications including. but not limited to, 

wireless networks, cellular systems including 3G and 4G systems, such as 3GPP LTE­

Advanced, local and wide area networks, and wireless broadband systems (such as WiMAX). 

(004] Generally, a transmitter in a MIMO system may have a plurality of antennas. 

Receiving devices may each have a single antenna for receipt of data over the 

communications channel, or may have multiple antennas. 

(005] The communications channel, however, may introduce a variety of non-idealities to a 

transmitted signal, such as may be caused by multipath interference, reflections, motion of 

one or more mobile stations, or other properties of a communications channel. The signals 

received by a receiver over the communications channel may be related to the transmitted 

signals by a channel matrix H. The channel matrix generally refers to a matrix of data which 

may represent the operation of the communications channel on the transmitted data symbols, 

including representations of such effects as reflections. 

[006) Orthogonal frequency division multiplexing (OFDM) modulation techniques may be 

used to modulate data for transmission over a communications channel OFDM generally 

involves modulating different portions of the data to be transmitted using different sub-carrier 

frequencies. 

[007] Block coding teclmiques may be used in communication systems to encode data and 

transmit multiple data streams over a communications channel, which may improve the 

reliability of data transfer. Block coding techniques include space-time block coding, which 
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may transmit multiple data streams across multiple antennas. Alamouti space time block 

coding is one particular type of space-time block coding known in the art. Space-time block 

coding techniques may require that the communications channel be constant during 

consecutive data transmission times, which may not always be advantageous. Another type 

of block coding technique is space-frequency block coding. Alamouti space-frequency block 

coding is one particular type of space-frequency block coding known in the art. Space­

frequency block coding techniques may require that different frequencies experience similar 

communications channel properties, which may be more advantageous in some cases. 

(008] Block coding techniques may commonly be used in conjunction with OFDM. 

Decoding of block encoded OFDM transmissions may require knowledge of properties of the 

communications channel over which the transmission is received. Accordingly, systems 

utilizing block encoded OFDM transmissions generally measure one or more properties of 

the communications channel, such as the channel matrix. One way to measure properties of 

the communications channel is to insert pilot symbols into the transmitted data streams. The 

pilot symbols may be known to the receiver and the known pilot symbols may be compared 

with the received signals to generate an estimate of one or more properties of the 

communications channel. The need to insert pilot symbols into the transmitted data streams 

may adversely effect a data rate attainable in the communications system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[009) The foregoing and other features of the present disclosure will become more fully 

apparent from the following description and appended claims, taken in conjunction with the 

accompanying drawings. Understanding that these drawings depict only several examples in 

accordance with the disclosure and are, therefore, not to be considered limiting of its scope, 

the disclosure will be described with additional specificity and detail through use of the 

accompanying drawings, in which: 

[010] In the drawings: 

Figure 1 is a schematic illustration of an example system that is configured for 

communication over a communications channel in accordance with at least some examples of 

the present disclosure; 

Figure 2 is a schematic illustration of components of the communications device 110 

arranged in accordance with examples of the present disclosure; 
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Figure 3 is a schematic illustration of signals transmitted over a communications 

channel in accordance with examples of the present disclosure; 

Figure 4 is a schematic illustration of components of the communications device 115 

arranged in accordance with examples of the present disclosure; 

Figure 5 is a schematic illustration of signals transmitted over the communications 

channel in accordance with some examples of the present disclosure; 

Figure 6 is an example method for transmitting signals over a communications 

channel arranged in accordance with an example of the present disclosure; 

Figure 7 is an example method for receiving signals over a communications channel 

arranged in accordance with an example of the present disclosure; and 

Figure 8 is a block diagram illustrating an example computing device 800 that is 

arranged for generating an updated channel estimate in accordance with examples of the 

present disclosure. 

SUMMARY 

[O 11) The present disclosure describes a method of transmitting data over a comrmm.ications 

channel. Some example methods may include modulating data, inserting data from one 

stream into another stream, and/or transmitting the data streams over a communications 

channel. The modulation may be performed in accordance with an orthogonal frequency 

division multiplexing technique, and may generate at least a first and second data stream for 

transmission using respective transmit antennas. The inserting may insert at least a portion of 

data from the first data stream into the second data stream. 

[012) The present disclosure describes methods of decoding a signal transmitted over a 

communications channel. Example methods may include, receiving a pilot symbol over the 

communications channel, estimating a channel matrix of the communications channel based, 

at least in part, on the pilot symbol, receiving replicated data from multiple data streams 

transmitted over the communications channel, decoding the replicated data using the 

estimated channel matrix, and/or generating an updated estimate of the channel matrix based, 

at least in part, on the replicated data. 

[013) The present disclosure describes communications devices. Example communications 

devices may include a modulator, a replicator, an encoder, and/or a transmitter. The 

modulator may be configured to modulate data in accordance with an orthogonal :frequency 

division multiplexing technique for transmission over a communications channel using at 
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least a first and a second transmit antenna. The modulator may be further configured to 

generate at least a first data stream for transmission with the first antenna and a second data 

stream for transmission with the second antenna. The replicator may be coupled to the 

modulator and configured to receive the first and second data streams. The replicator may 

also be configured to insert at least one data symbol from the first data stream into the second 

data stream. The encoder may be coupled to the replicator and may be configured to receive 

the first and second data streams including the inserted at least one symbol. The encoder may 

be configured to encode the first and second data streams in accordance with a block coding 

technique. The transmitter may be coupled to the encoder and niay be configured to receive 

the encoded first and second data streams. The transmitter may be configured to transmit the 

fist data stream over the communications channel using the first antenna and further 

configured to transmit the second data stream including the inserted at least one symbol over 

the communications channel using the second antenna. 

[014] Example communications devices may include a receiver, a decoder, and/or a channel 

estimator. The receiver may be configured to receive signals over a communications 

channel, wherein the signals are based at least in part on first and second data streams 

transmitted over a communications channel, wherein the second data stream includes at least 

one data symbol replicated from the first data stream. The decoder may be coupled to the 

receiver and the channel estimator. The decoder may be con:figw-ed to receive the received 

signals and decode the at least one data symbol replicated from the first data stream. The 

channel estimator may be coupled to the decoder and the receiver, and may be configured to 

receive the received signals and the decoded at least one data symbol. The channel estimator 

may be configured to estimate a channel matrix of the communications channel based, at 

least in part, on the decoded at least one data symbol. The decoder may also be configured to 

decode subsequent received signals based, at least in part, on the estimate of the channel 

matrix. 

[015) The foregoing summary is illustrative only and is not intended to be in any way 

limiting. In addition to the illustrative aspects, embodiments, and features described above, 

further aspects, embodiments, and features will become apparent by reference to the drawings 

and the following detailed description. 
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DETAILED DESCRIPTION 

[016] The following detailed description. reference is made to the accompanying drawings, 

which form a part hereof. In the drawings, similar symbols typically identify similar 

components, unless context dictates otherwise. The illustrative examples described in the 

detailed description, drawings. and claims are not meant to be limiting. Other examples may 

be utilized, and other changes may be made, without departing from the spirit or scope of the 

subject matter _presented herein. It will be readily understood that the aspects of the present 

disclosure, as generally described herein. and illustrated in the Figures, can be arranged, 

substituted, combined, separated, and designed in a wide variety of different configurations, 

all of which are implicitly contemplated herein. 

(017] 11tls disclosure is drawn. inter alia, to methods, systems, devices, and/or apparatus 

generally related to use of replicated data as a pilot symbol in a communications system. 

Examples of transmission methods include inserting at least a portion of data from a first data 

stream into a second data stream to be transmitted over a communications channel. On 

receipt of the two data streams, examples of receiving methods include receiving the 

replicated data. decoding the replicated data using an estimated channel matrix, and 

generating an updated estimate of the channel matrix based, at least in part, on the replicated 

data, 

[018] Figure 1 is a schematic illustration of an example system that is configured for 

communication over a communications channel in accordance with at least some examples of 

the present disclosure. A system 100 may be a multiuser multiple-input multiple-output 

system configured for communication over a communications channel 105. System 100 may 

include a conununications devices 110, 115, 116, and/or 117. The communications devices 

may be operated by users (not shown). 

[019] The communications device 110 may be implemented as a base station and may be 

con.figured to communicate with multiple mobile stations 115, 116, and 117. The 

communications device 110 may include antennas 112 and 114, which may be utilized to 

communicate over the communications channel 105 using multiple antennas for spatial 

diversity to communicate with multiple users over each frequency. 

[020] The communications device 110 may include antennas 112 and 114, an encoder 158, 

a transmitter 160, a replicator 162, and/or a modulator 164. Antennas 112 and 114 may be 

coupled to the transmitter 160. The encoder 158 may be coupled to transmitter 160. The 
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modulator 164 may be coupled to encoder 158. The replicator 162 may be coupled to 

modulator 164 and encoder 158. 

[021) The modulator 164 may be configured to receive data for transmission over the 

communications channel 105. The modulator 164 may be configured to modulate the data in 

accordance with one or more modulation techniques, such as orthogonal frequency division 

multiplexing (OFDM). Any suitable modulator may be used, and modulator 164 may be 

implemented in hardware, software, or combinations thereof. The modulator 164 may 

accordingly generate multiple data streams for communication over the communications 

channel, one for transmission using each of the respective antennas 112 and 114 in some 

examples. Pilot symbols may be inserted into the data streams by the modulator 164 or may 

be inserted before or after the modulator 164 in some examples. 

[022] The replicator 162 may be configured to receive one or more data streams generated 

by the modulator. The replicator 162 may be configured to replicate at least a portion of data 

from one data stream and insert the replicated data into another data stream, as will be 

described further below. Any suitable hardware, software, or combinations thereof may be 

used to implement the replicator 162, including a mixer. 

[023) The encoder 158 may be configured to receive one or more data streams generated by 

the modulator 164 and whi.ch may have been modified by the replicator 162. The encoder 

158 may be configured to encode the data streams in accordance with a block encoding 

technique, such as space-time or space-frequency block coding, including in some examples 

Alamouti space-time or Alamouti space-frequency block coding. 

[024} The transmitter 160 may be configured to transmit the encoded data over the 

communications channel 105 via the cooperative operation of the transmitter 160 and one or 

more of antennas 112 and/or 114. 

[025] Although not shown in Figure 1, the communications device 110 may also include 

components configured to receive, decode, and demodulate signals received over the 

communications channel. That is, the communications device 110 may both send and receive 

signals over the communications channel in some examples. 

(026] The communications device 115 may include antenna 119, a receiver 172, a decoder 

17 4. a channel estimator 178, and/or a demodulator 170. Antenna 119 may be coupled to the 

receiver 172 and the channel estimator 178. The channel estimator 178 may also be coupled 

to the decoder 174. The demodulator 170 may be coupled to the decoder 174. 
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[027] The receiver 172 is configured to cooperate with antenna 119 to receive signals over 

the communications channel 105 and provide the received signals to decoder 17 4. Although 

not shown in Figure 1, in some examples, multiple antennas may be provided at the 

communications device 115. In examples using Alamouti encoding and decoding, however, 

a single receive antenna may generally be used to receive signals over the communications 

channel 105. Any suitable receiver may be used and the receiver 172 may be implemented in 

hardware, software, or combinations thereof. As will be described further below, the 

received signals may include data 

[028] The decoder 174 may be configured to decode signals received from the receiver 172 

to provide data. Any of a variety of decoding techniques may be used in accordance with a 

technique used to encode the signals received by the receiver 172. Examples of decoding 

techniques include block decoding techniques including space-time and space-frequency 

block decoding, and Alamouti space-time and space-frequency decoding in some examples. 

Any suitable decoder may be used and the decoder 174 may be implemented in hardware, 

software, or combinations thereof. 

[029) The demodulator 170 may be configured to demodulate decoded data from the 

decoder 17 4. The demodulator 1 70 may generally implement any demodulation technique, 

including demodulation in accordance with orthogonal frequency division multiplexing 

(OFDM) techniques. Any suitable demodulator may be used, and the demodulator 170 may 

be implemented in hardware, software, or combinations thereof. 

[030) The channel estimator 178 may be configured to estimate all or a portion of a channel 

matrix H associated with the communications channel 105. As will be described further 

below, the channel estimator 178 may utilize pilot symbols to estimate the channel matrix. 

The channel estimator I 78 may also be configured to use decoded replicated data as a pilot 

symbol to estimate the channel matrix and/or update an estimate of the channel matrix. By 

utilizing replicated data to generate or update an estimate of the channel matrix, the 

communications device 115 may in some examples require fewer pilot symbols to be inserted 

into signals communicated over the communications channel 105. Reducing a number of 

pilot symbols inserted into the transmitted signals may advantageously improve the data rate 

of the communications system 100 in some examples. 

[031) Although not shown in Figure 1, the commnnications device 115 may also include 

components such as a transmitter, encoder, and/or modulator, for transmitting signals over 
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the communications channel 105. That is, in some examples, the communications device 115 

may both transmit and receive signals over the communications channel. 

[032) Communications devices 116 and 117 may be similarly configured to 

communications device 115. The communications device 116 may include antenna 121. The 

communications device 117 may include antenna 123. 

[033] The communications channel 105 may generally .include any suitable medium for 

transmitting electromagnetic signals. The communications channel 105 may be characterized 

by the channel matrix H describing the operation of the communications channel 105 on 

transmitted symbols. The channel matrix H may provide a representation of effects such as 

reflections in the communications channel. The channel matrix H may vary over time, and 

may be calculated periodically in some examples. While a single communications channel 

105 is illustrated in Figure 1, any number of communications channels may be used. 

[034) Any number of communications devices may be included in the communications 

system 100, including the communications devices 115, 116, and 117. Although not sbo\.\rn, 

the communications devices 116 and 117 may include analogous components to those shown 

in mobile station 115. The communications devices 115, 116, and 117 may be implemented 

as mobile stations in some examples. 

(035) Figure 2 is a schematic illustration of components of the communications device 110 

arranged in accordance with examples of the present disclosure. The modulator 164 may 

include a mapping and pilot insertion block 202, which may be coupled to a serial to parallel 

converter 204, which may be coupled to an inverse Fourier transform (IFFT) block 206, 

which may be coupled to a parallel to serial converter 208. The replicator 162 may be 

coupled to the parallel to serial converter 208. The encoder 158 may be coupled to the 

replicator 162. 

[036} During operation, data for transmission over a communications chann.el may be 

provided to the mapping and pilot insertion block 202, which may be configured to map the 

data to symbols and insert pilot symbols into the data stream. In some examples, the pilot 

symbols may be inserted at a later point in the signal processing stream. The serial to parallel 

converter 204, IFFT 206, and parallel to serial converter 208 may be configured to modulate 

the data stream in accordance with an OFDM technique to generate multiple data streams for 

transmission over the communications channel. The replicator 162 may replicate a portion of 

the modulated data such that some data symbols from one stream are inserted into another 

stream. The space-time encoder 158 may then encode the data streams, including inserted 
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symbols, for transmission over the communications channel. The configuration of Figure 2 

may provide for space-time encoding of the data streams. 

[037) Figure 3 is a schematic illustration of signals transmitted over a communications 

channel in accordance with examples of the present disclosure. The signals 302, 303, 304, 

and 305 of Figure 3 may be transmitted by the transmitter I 60 of Figure I in some examples, 

and received by the receiver 172. The example of Figure 3 illustrates signals encoded using a 

space-time block coding technique. In particular, signals 302 and 303 may be transmitted 

during a first time period while signals 304 and 305 are transmitted during a second time 

period. Signals 302 and 304 may be transmitted from one location. such as by the antenna 

112 of Figure 1. Signals 303 and 305 may be transmitted from another location, such as by 

the antenna 114 of Figure 1. The relationships between the signals 302, 303, 304, and 305 

may generally be specified by the space-time coding technique used. Each of the illustrated 

signals may encode multiple data symbols, shown as boxes in Figure 3. For example, the 

signal 302 may encode the symbols 310-317. Pilot symbols may also be encoded by the 

signals. In the example of Figure 3, the symbols 310 and 314 may represent pilot symbols. 

The pilot symbols 310 and 314 may accordingly also be present at similar frequencies in the 

signal 303. Further, replicated data symbols from the signal 302 may be included in the 

signal 303. In this example of Figure 3, the data symbols 312 and 316 may have been 

replicated to symbol locations at corresponding frequencies at the second spatial location, as 

shown. Additional data symbols 318-321 may be included in the signals 303. 

[038) The example of Figure 3 illustrates replicated data symbols inserted at a midpoint 

between two pilot symbols in a data stream. In other examples, replicated data symbols may 

be inserted at a location other than a midpoint between two pilot symbols, and the replicated 

data symbol may be inserted at a location closer to one pilot symbol than another. In some 

examples, some pilot symbols may have no replicated data symbols inserted between them. 

In general, any number or arrangement of replicated data symbols may be inserted into a data 

stream. As will be described further below, the replicated data symbols may be utilized in a 

manner similar to pilot symbols to estimate the communications channel. Since the 

replicated data symbols also encode data, the use of replicated data symbols as pilot symbols 

may increase the data rate of the over communications system in some examples. 

[039] Figure 4 is a schematic illustration of components of the communications device 115 

arranged in accordance with examples of the present disclosure. The demodulator 170 may 

include a serial to parallel converter 402, a fast Fourier transform unit (FFT) 404, a parallel to 
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serial converter 406, and a mapping block 408. The serial to parallel converter 402 may be 

coupled to the FFT 404. The FFT 404 may be coupled to the channel estimator and a space­

time decoder 174. The space-time decoder 174 may be coupled to the parallel to serial 

converter 406. The parallel to serial converter 406 may be coupled to the mapping block 408. 

(040) In operation, signals received by the receiver 172, such as the signals 302-305 of 

Figure 3, may be provided to the serial to parallel converter 402 and converted into parallel 

streams. The FFT 404 may perform a Fourier transform of the streams, and provide the 

Fourier transformed signals to the channel estimator 178 and the space-time decoder 174. In 

accordance with the methods described below, the channel estimator 178 may estimate all or 

a portion of the channel matrix based on received pilot symbols and/or replicated data 

symbols. The space-time decoder 17 4 may decode the data streams in accordance with the 

estimated channel matrix. Moreover, the space-time decoder 174 may provide signals 

indicative of the replicated data symbols to the channel estimator 1 78. The replicated data 

symbols may be used by the channel estimator 178 to estimate all or a part of the channel 

matrix, or to update an estimate of the channel matrix. Decoded signals may be provided 

from the space-time decoder 174 to the parallel-to-serial converter 406 and converted into a 

serial data stream of decoded symbols. The symbols may be provided to the mapping block 

408 and may be converted into a stream of output data. Jn this manner, data may be encoded, 

transmitted, received, and decoded in the communications system in some examples. 

(041] In some examples, the positioning of the encoder and decoder relative to the FFT and 

IFFT blocks of the modulator may vary. In particular, the configuration shown in Figure 4 

may correspond to examples using space-time coding and decoding techniques. In some 

examples, space-frequency coding and decoding may be used. In examples where space­

frequency coding is used, the encoder 158 may be coupled between the serial to parallel 

converter 204 and the IFFT 206. 

[042) Figure 5 is a schematic illustration of signals transmitted over the communications 

channel in accordance with some examples of the present disclosure. The example shown in 

Figure 5 may pertain to examples employing space-frequency coding techniques. Input data 

symbols 505 including symbols labeled S 1-S 11 may be provided to the modulator 164 of 

Figure l. Following modulation, pilot insertion, data replication, and coding in accordance 

with a space-frequency coding technique, one signal stream 510 may be generated for 

transmission from a first location, such as the antenna 112 of Figure 1, and a second signal 

stream 515 may be generated for transmission from a second location, such as the antenna 
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114 of Figure I. The relationship between the symbols in the streams 510 and 515 is 

generally specified by the space-frequency coding technique. 

[043] Pilot symbols 520-525 are shown in the data stream 510, with corresponding data 

symbols in the data stream 515. Data symbols 530-539 are included in the data stream 5 I 0, 

with corresponding data symbols in the data stream 515. The pilot symbols 520-525 have 

been inserted amongst the data symbols 530-539. Data symbols 530 and 531 have been 

replicated from one frequency to another frequency in the data streams 510 and 515. '!be 

replicated data symbols have been inserted at a location between the pilot symbols 523 and 

524. As generally described above, any number or positioning of replicated data symbols 

may generally be used. In the example shown in Figure 5, data symbols have been replicated 

in pairs. Replicating a pair of data symbols may be advantageous in some examples for 

consistency with the coding technique employed to code the data stream. 

[044) Figure 6 is an example method for transmitting signals over a communications 

channel arranged in accordance with an example of the present disclosure. The method may 

include one or more of blocks 605, 610, 615, 620, and/or 625. The various blocks described 

herein may be performed sequentially, in paraUel. or in a different order than those described 

herein. It should also be appreciated that in some implementations one or more of the 

illustrated blocks may be eliminated, combined or separated into additional blocks. The 

method 600 may include block 605, "Modulate data in accordance with an orthogonal 

frequency division multiplexing technique to generate multiple data streams." Block 605 

may be followed by block 610 "Insert pilot symbols into the data streams." Block 610 may 

be followed by block 615 "Replicate data from one data stream and insert the replicated data 

into another data stream." Block 615 may be followed by block 620 "Encode the data 

streams in accordance with a block encoding technique." Block 620 may be followed by 

block 625 "Transmit the data streams over a communications channel." 

(045) Data may be modulated in accordance with an OFDM technique in block 605. The 

modulation may be performed, for example, by any suitable structure in a communications 

device, such as a DSP or other processing unit. In some examples, one data stream may be 

generated for each antenna to be used in transmitting the data over the communications 

channel. 

[046) In block 610, pilot symbols may be inserted into the data streams. The insertion may 

be performed, for, example, by any suitable stmcture in a communications device, including 

a mixer or multiplexor. Generally, the pilot symbols correspond to symbols known by the 
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transmitting and receiving devices of a communications system. By decoding signals 

encoding a known pilot symbol, a receiving device may generate an estimate of the channel 

matrix of the communications channel. Pilot symbols may be stored in any memory structure 

in communication with the communications device, or may be communicated to the 

communications device. Any number of pilot symbols may generally be inserted into the 

data streams with substantially any spacing. The more pilot symbols are inserted into the 

data streams, the more the overall data transmission rate of the communications system may 

decrease. However, in examples having more pilot symbols inserted into the data streams, 

the estimates of the channel matrix by a receiving communications device may be more 

accurate. Accordingly, there may be a tradeoffbetween data rate and accuracy of the channel 

estimation. As will be described further below, use of replicated data symbols as pilot 

symbols may advantageously increase the channel estimation accuracy while not impacting 

the overall data rate as severely as using more pilot symbols. 

{047) In block 615, data may be replicated from one data stream and inserted into another 

data stream. The replication may be performed by any suitable structure in a 

communications device, including a mixer or multiplexor for example. In some examples, a 

same structure may be used to insert the replicated data as was used to insert the pilot 

symbols. The replicated data may include one or more symbols from a data stream. In some 

examples, pairs of symbols may be replicated. The data may be inserted such that it is 

transmitted at a same frequency band in each of the data streams. Any number of replicated 

data instances may be included in a transmission. As will be described further below, the 

replicated data may be utilized to improve estimates of a channel matrix associated with a 

communications channel. Accordingly, as more replicated data is inserted, the accuracy of 

the channel matrix estimate may increase. However, as more replicated data is inserted, the 

overall data rate of the communications system may be reduced, although the reduction may 

not be as severe as if more known pilot symbols were inserted. The replicated data may be 

inserted between two pilot symbols, and may be inserted at a midpoint between the two pilot 

symbols. However, the replicated data may be inserted at substantially any location in some 

examples. 

{048] In block 620, the data streams may be encoded in accordance with a block encoding 

technique. The encoding may be performed by any suitable structure in a communications 

device, for example by a DSP or other processing unit. As described above, any block 

encoding technique may be used, including space-time coding or space-frequency coding. 
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[049] In block 625, the data streams may be transmitted over a communications channel. 

The transmission may be performed by a transmitter acting in cooperation with one or more 

antennas in some examples. In some examples, each antenna may be used to transmit one of 

the data streams. 

[050) Figure 7 is an example method for receiving signals over a communications channel 

arranged in accordance with an example of the present disclosure. The method 700 may 

include one or more of blocks 705, 710, 715, 720, 725, and/or 730. The various blocks 

described herein may be performed sequentially, in parallel, or in a different order than those 

described herein. It should also be appreciated that in some implementations one or more of 

the illustrated blocks may be eliminated, combined or separated into additional blocks. The 

method 700 may include block 705 "Receiving a known pilot symbol over a communications 

channel." Block 705 may be followed by block 710 "Estimating the communications channel 

based, at ]east in part, on the known pilot symbol." Block 710 may be followed by block 715 

"Receiving replicated data from multiple data streams over the communications channel." 

Block 715 may be followed by block 720 "Decoding the replicated data using the estimate of 

the communications channel." Block 720 may be followed by block 725 "Updating the 

estimate of the communications channel based, at least in part, on the replicated data." Block 

725 may be followed by block 730 "Decoding subsequently received data using the updated 

channel estimate." 

[051) In block 705, a known pilot symbol may be received over a communications channel. 

The symbol may be received by any suitable receiver of a communications device. Signals 

may generally be received that encode the known pilot symbol. The received signals may 

also provide an indication that the encoded symbol is a pilot symbol. 

(052) In block 710, the communications channel may be estimated based, at least in part, on 

the received pilot symbol. The estimation may be performed by any suitable structure of a 

communications device, such as a DSP or other processing wlit. Generally, all or a portion of 

a channel matrix may be estimated by comparing a decoded received pilot symbol with the 

known pilot symbol. Known pilot symbols may be stored at the communications device or 

otherwise communicated to the communications device for comparison with decoded pilot 

symbols received over the communications channel. The estimated channel, including data 

estimating all or a portion of a channel matrix, may be stored in some examples. 

(053] In block 715, replicated data from multiple data streams may be received over the 

communications channel. Any suitable receiver may be used to receive the replicated data. 
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Examples of replicated data have been described above. Generally, signals are received that 

may encode the replicated data and the signals may also encode an indication that the data 

includes one or more replicated data symbols. Signals encoding the replicated data may be 

received by a single antenna in some examples. 

[054] In block 720, the replicated data may be decoded using the estimate of the 

communications channel. Any suitable structure of a communications device may be used to 

perform the decoding, such as a DSP or other processing unit. In some examples, a joint 

detection technique is used to decode the replicated data, such as max-ratio combining. By 

decoding multiple copies of the replicated data, the decoding may be considered to be more 

accurate than the decoding of single data symbols. Accordingly, the decoded replicated data 

may be used to generate or update an estimate of the communications channel. 

[055] In block 725, the estimate of the communications channel may be updated based, at 

least in part, on the replicated data. The updating may be performed by any suitable structure 

in a communications device, such as a DSP or other processing unit. The estimate may be 

updated by comparing the decoded symbol with the two instances of received signals 

encoding the symbol. In this manner, the channel estimate may be generated or updated. 

which may include all or a portion of the channel matrix. The updated channel estimate may 

be stored in some examples. 

{056) In block 730, subsequently received data may be decoded using the updated channel 

estimate. That is, signals received following the updating of the channel estimate may be 

decoded using the updated channel estimate. The updated channel estimate may improve 

decoding performance in some examples. 

[057] Accordingly, examples have been described above of estimating a communications 

channel based on pilot symbols and replicated data symbols. In this manner, the number of 

pilot symbols may be effectively increased through the use of replicated data symbols. The 

accuracy of the resultant channel estimates may in some examples approach the accuracy of 

an example where the effective nwnber of inserted pilot symbols is equal to a swn of the 

number of pilot symbols plus the number of inserted replicated data symbols. Because the 

replicated data symbols also transmit data over the communications channel, however, the 

use of replicated data symbols may not impair the overall data rate of the system as severely 

a,; the use of more pilot symbols. 

[058) Figure 8 is a block diagram illustrating an example computing device 800 that is 

arranged for generating an updated channel estimate in accordance with examples of the 
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present discloswe. In a very basic configuration 801, computing device 800 typically 

includes one or more processors 810 and system memory 820. A memory bus 830 may be 

used for communicating between the processor 810 and the system memory 820. 

[059) Depending on the desired configuration, processor 810 may be of any type including 

but not limited to a microprocessor (µP), a microcontroller (µC), a digital signal processor 

(DSP), or any combination thereof. Processor 810 may include one more levels of caching, 

such as a level one cache 811 and a level two cache 812, a processor core 813, and registers 

814. An example processor core 813 may include an arithmetic logic unit (ALU), a floating 

point unit (FPU), a digital signal processing core (DSP Core), or any combination thereof 

An example memory controller 815 may also be used with the processor 810, or in some 

implementations the memory controller 815 may be an internal part of the processor 810. 

[060) Depending on the desired configuration, the system memory 820 may be of any type 

including but not limited to volatile memory (such as RAM), non-volatile memory (such as 

ROM, flash memory, etc.) or any combination thereof. System memory 820 may include an 

operating system 821, one or more applications 822, and program data 824. Application 822 

may include a channel estimate routine 823 that is arranged to generate an estimate of a 

communications channel based on received pilot symbols, replicated data symbols, or 

combinations thereof. Program Data 824 may include known pilot symbols 825, replicated 

data symbols 826, channel estimate 827, or combinations thereof, that may be useful for 

generating channel estimates as generally described above. In some embodiments, 

application 822 may be arranged to operate with program data 824 on an operating system 

821 such that channel estimates are generated and/or updated on the basis of received pilot 

symbols and replicated data symbols. This described basic configuration is illustrated in 

Figure 8 by those components within dashed line 801 . 

(061) Computing device 800 may have additional features or functionality, and additional 

interfaces to facilitate communications between the basic configuration 801 and any required 

devices and interfaces. For example, a bus/interface controller 840 may be used to facilitate 

communications between the basic configuration 801 and one or more data storage devices 

850 via a storage interface bus 841. The data storage devices 850 may be removable storage 

devices 851, non-removable storage devices 852, or a combination thereof. Examples of 

removable storage and non-removable storage devices include magnetic disk devices such as 

flexible disk drives and hard-disk drives (HOD), optical disk drives such as compact disk 

(CD) drives or digital versatile disk (DVD) drives, solid state drives (SSD), and tape drives to 

15 

Petitioner Samsung Ex-1004, 0210



WO 2012/023944 PCT/US2010/046l06 

name a few. Example computer storage media may include volatile and nonvolatile, 

removable and non-removable media implemented in any method or technology for storage 

of information, such as computer readable instructions, data structures, program modules, or 

other data. 

(062) System memory 820, removable storage 851 and non-removable storage 852 are all 

examples of computer storage media. Computer storage media includes, but is not limited to, 

RAM, ROM, EEPROM, flash memory or other memory technology, CD-ROM, digital 

versatile disks (DVD) or other optical storage, magnetic cassettes, magnetic tape, magnetic 

disk storage or other magnetic storage devices, or any other medium which may be used to 

store the desired information and which may be accessed by computing device 800. Any 

such computer storage media may be part of device 800. 

[063] Computing device 800 may also include an interface bus 842 for facilitating 

communication from various interface devices (e.g., output interfaces, peripheral interfaces, 

and communication interfaces) to the basic configuration 801 via the bus/interface controller 

840. Example output devices 860 include a graphics processing unit 861 and an audio 

processing unit 862, which may be configured to communicate to various external devices 

such as a display or speakers via one or more A/V ports 863. Example peripheral interfaces 

870 include a serial interface controller 870 or a parallel interface controller 872, which may 

be configured to communicate with external devices such as input devices (e.g., keyboard, 

mouse, pen, voice input device, touch input device, etc.) or other peripheral devices (e.g., 

printer, scanner, etc.) via one or more VO ports 873. An example communication device 880 

includes a network controller 881, which may be arranged to facilitate communications with 

one or more other computing devices 890 over a network communication link via one or 

more communication ports 882. 

(064) The network communication link may be one example of a communication media. 

Communication media may typically be embodied by computer readable instructions, data 

structures, program modules, or other data in a modulated data signal, such as a carrier wave 

or other transport mechanism, and may include any information delivery media. A 

"modulated data signal" may be a signal that has one or more of its characteristics set or 

changed in such a manner as to encode information in the signal. By way of example, and 

not limitation, communication media may include wired media such as a wired network or 

direct-wired connection, and wireless media such as acoustic, radio frequency (RF), 
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microwave, infrared (IR) and other wireless media. The term computer readable media as 

used herein may include both storage media and communication media. 

(065] Computing device 800 may be implemented as a portion of a small-form factor 

portable (or mobile) electronic device such as a cell phone, a personal data assistant (PDA), a 

personal media player device, a wireless web-watch device, a personal headset device, an 

application specific device, or a hybrid device that include any of the above functions. 

Computing device 800 may also be implemented as a personal computer including both 

laptop computer and non-laptop computer configurations. 

(066] The present disclosure is not to be limited in terms of the particular examples 

described in this application, which are intended as illustrations of various aspects. Many 

modifications and examples can may be made without departing from its spirit and scope, as 

will be apparent to those skilled in the art. Functionally equivalent methods and apparatuses 

within the scope of the disclosure, in addition to those enumerated herein, will be apparent to 

those skilled in the art from the foregoing descriptions. Such modifications and examples are 

intended to fall within the scope of the appended claims. The present disclosure is to be 

limited only by the terms of the appended claims, along with the full scope of equivalents to 

which such claims are entitled. It is to be understood that this disclosure is not limited to 

particular methods, reagents, compounds compositions or biological systems, which can, of 

course, vary. It is also to be understood that the terminology used herein is for the purpose of 

describing particular examples only, and is not intended to be limiting. 

[067] With respect to the use of substantially any plural and/or singular terms herein, those 

having skill in the art can translate from the plural to the singular and/or from the singular to 

the plural as is appropriate to the context and/or application. The various singular/plural 

permutations may be expressly set forth herein for sake of clarity. 

[068) It will be understood by those within the art that, in general, terms used herein, and 

especially in the appended claims (e.g., bodies of the appended claims) are generally intended 

as "open" terms ( e.g., the term "including" should be interpreted as ''including but not limited 

to," the term "having" should be interpreted as "having at least," the term "includes" should 

be interpreted as "includes but is not limited to," etc.). 

[069) It will be further understood by those within the art that if a specific number of an 

introduced claim recitation is intended, such an intent will be explicitly recited in the claim, 

and in the absence of such recitation no such intent is present. For example, as an aid to 

understanding, the following appended claims may contain usage of the introductory phrases 
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"at least one" and "one or more" to introduce claim recitations. However, the use of such 

phrases should not be construed to imply that the introduction of a claim recitation by the 

indefinite articles "a" or "an" limits any particular claim containing such introduced claim 

recitation to examples containing only one such recitation, • even when the same claim 

includes the introductory phrases "one or more" or "at least one" and indefinite articles such 

as "a" or "an" (e.g., "a" and/or "an" should be interpreted to mean "at least one" or "one or 

more"); the same holds true for the use of definite articles used to introduce claim recitations. 

In addition, even if a specific number of an introduced claim recitation is explicitly recited, 

those skilled in the art will recognize that such recitation should be interpreted to mean at 

least the recited number (e.g., the bare recitation of "two recitations," without other 

modifiers, means at least two recitations, or two or more recitations). 

(0701 Furthermore, in those instances where a convention analogous to "at least one of A, 

B, and C, etc." is used, in general such a construction is intended in the sense one having skill 

in the art would understand the convention (e.g., "a system having at least one of A, B, and 

c~ would include but not be limited to systems that have A alone, B alone, C alone, A and B 

together, A and C together, B and C together, and/or A, B, and C together, etc.). In those 

instances where a convention analogous to "at least one of A, B, or C, etc." is used, in general 

such a construction is intended in the sense one having skill in the art would understand the 

convention (e.g., "a system having at least one of A, B, or C" would include but not be 

limited to systems that have A alone, B alone, C alone, A and B together, A and C together, B 

and C together, and/or A, B, and C together, etc.). It will be further understood by those 

within the art that virtually any disjunctive word and/or phrase presenting two or more 

alternative terms, whether in the description, claims, or drawings, should be understood to 

contemplate the possibilities of including one of the terms, either of the terms, or both terms. 

For example, the phrase "A or B" will be understood to include the possibilities of "A" or 

"B" or "A and B." 

[071] In addition, where features or aspects of the disclosure are described in terms of 

Markush groups, those skilled in the art will recognize that the disclosure is also thereby 

described in tenns of any individual member or subgroup of members of the Markush group. 

[072] As will be understood by one skilled in the art, for any and all purposes, such as in 

tenns of providing a written description, all ranges disclosed herein also encompass any and 

all possible subranges and combinations of subranges thereof. Any listed range can be easily 

recognized as sufficiently describing and enabling the same range being broken down into at 
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least equal halves, thirds, quarters, fifths, tenths, etc. As a non-limiting example, each range 

discussed herein can be readily broken down into a lower third, middle third and upper third, 

etc. As will also be understood by one skilled in the art all language such as "up to," "at 

least," "greater than," "less than," and the like include the number recited and refer to ranges 

which can be subsequently broken down into subranges as discussed above. Finally, as will 

be understood by one skilled in the art, a range includes each individual member. Thus, for 

example, a group having 1-3 items refers to groups having 1, 2, or 3 items. Similarly, a 

group having 1-5 items refers to groups having I, 2, 3, 4, or 5 items, and so forth. 

[073) While the foregoing detailed description has set forth various examples of the devices 

and/or processes via the use of block diagrams, flowcharts, and/or examples, such. block 

diagrams, flowcharts, and/or examples contain one or more functions and/or operations, it 

will be understood by those within the art that each function and/or operation within such 

block diagrams, flowcharts, or examples can be implemented, individually and/or 

collectively, by a wide range of hardware, software, firmware, or virtually any combination 

thereof In one example, several portions of the subject matter described herein may be 

implemented via Application Specific Integrated Circuits (ASlCs), Field Programmable Gate 

Arrays (FPGAs), digital signal processors (DSPs), or other integrated formats. However, 

those skilled in the art will recognize that some aspects of the examples disclosed herein, in 

whole or in part, can be equivalently implemented in integrated circuits, as one or more 

computer programs running on one or more computers (e.g., as one or more programs 

running on one or more computer systems), as one or more programs running on one or more 

processors (e.g., as one or more programs running on one or more microprocessors), as 

firmware, or as virtually any combination thereof, and that designing the circuitry and/or 

writing the code for the software and or firmware would be well within the skill of one of 

skill in the art in light of this disclosure. For example, if a user determines that speed and 

accuracy are paramount, the user may opt for a mainly hardware and/or firmware vehicle; if 

flexibility is paramount, the user may opt for a mainly software implementation; or, yet again 

alternatively, the user may opt for some combination of hardware, software, and/or firmware. 

(074) In addition, those skilled in the art will appreciate that the mechanisms of the subject 

matter described herein are capable of being distributed as a program product in a variety of 

forms, and that an illustrative example of the subject matter described herein applies 

regardless of the particular type of signal bearing medium used to actually carry out the 

distribution. Examples of a signal bearing medium include, but are not limited to, the 
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following: a recordable type medium such as a floppy disk, a hard disk drive, a Compact Disc 

(CD), a Digital Versatile Disk (DVD), a digital tape, a computer memory, etc.; and a 

transmission type medium such as a digital and/or an analog communication medium ( e.g., a 

fiber optic cable, a waveguide, a wired communications link, a wireless communication link, 

etc.). 

[075] Those skilled in the art will recognize that it is common within the art to describe 

devices and/or processes in the fashion set forth herein, and thereafter use engineering 

practices to integrate such described devices and/or processes into data processing systems. 

That is, at least a portion of the devices and/or processes described herein can be integrated 

into a data processing system via a reasonable amount of experimentation. Those having 

skill in the art will recognize that a typical data processing system generally includes one or 

more of a system unit housing, a video display device, a memory such as volatile and non­

volatile memory, processors such as microprocessors and digital signal processors, 

computational entities such as operating systems, drivers, graphical user interfaces, and 

applications programs, one or more interaction devices, such as a touch pad or screen, and/or 

control systems including feedback ]oops and control motors (e.g., feedback for sensing 

position and/or velocity; control motors for moving and/or adjusting components and/or 

quantities). A typical data processing system may be implemented utilizing any suitable 

commercially available components, such as those typically found in data 

computing/communication and/or network computing/communication systems. 

[076) The herein described subject matter sometimes illustrates different components 

contained within, or connected with, different other components. It is to be understood that 

such depicted architectures are merely exampJes, and that in fact many other architectures can 

be implemented which achieve the same functionality. In a conceptual sense, any 

arrangement of components to achieve the same functionality is effectively "associated" such 

that the desired functionality is achieved. Hence, any two components herein combined to 

achieve a particular functionality can be seen as "associated with" each other such that the 

desired functional ity is achieved, irrespective of architectures or intennedial components. 

Likewise, any two components so associated can also be viewed as being "operably 

connected", or "operab]y coupled", to each other to achieve the desired functionality, and any 

two components capable of being so associated can also be viewed as being "operably 

couplable", to each other to achieve the desired functionality. Specific examples of operably 

couplable include but are not limited to physically mateable and/or physically interacting 
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components and/or wirelessly interactable and/or wirelessly interacting components and/or 

logically interacting and/or logically interactable components. 

(077] While various aspects and examples have been disclosed herein, other aspects and 

examples will be apparent to those skilled in the art. The various aspects and examples 

disclosed herein are for purposes of illustration and are not intended to be limiting, with the 

true scope and spirit being indicated by the following claims. 
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CLAIMS 

What is claimed is: 

1. A method of transmitting data over a communications channel, the method 

comprising: 

modulating data for transmission over the communications channel in accordance 

with an orthogonal frequency division multiplexing technique to generate at least a first and 

second data stream for transmission using respective transmit antennas; 

inserting at least a portion of data from the first data stream into the second data 

stream; and 

trc:msmitting the first and second data streams over the communications channel. 

2. The method of claim I, further comprising: 

inserting pilot symbols into the first and second data streams. 

3. The method of claim 2 wherein said inserting at least a portion of data from 

the first data stream into the second data stream comprises inserting the portion of data from 

the first data stream into the second data stream at a location between two pilot symbols in 

the second data stream. 

4. The method of claim 3 wherein said inserting at least a portion of data from 

the first data stream into the second data stream comprises inserting a respective portion of 

data from the first data stream into the second data stream between each two pilot symbols in 

the second data stream. 

5. The method of claim 1 further comprising encoding the first and the second 

data streams in accordance with a block coding technique. 

6. The method of claim 5 wherein the block coding technique comprises a space-

time block coding technique. 

7. The method of claim 5 wherein the block coding technique comprises a space-

frequency block coding technique. 
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8. A method of decoding a signal transmitted over a communications channel, 

the method comprising: 

receiving a pilot i,-ymbol over the communications channel; 

estimating a channel matrix of the communications channel based, at least in part, on 

the pilot symbol; 

receiving replicated data from multiple data streams transmitted over the 

communications channel; 

decoding the replicated data using the estimated channel matrix; and 

generating an updated estimate of the channel matrix based, at least in part, on the 

replicated data. 

9. The method of claim 8, further comprising decoding subsequently received 

signals over the communications channel using the updated estimate of the channel matrix. 

10. The method of claim 8 wherein said decoding the replicated data comprises 

using a joint detection technique. 

11. The method of claim 8, wherein said decoding the replicated data comprises 

using a space-time block decoding technique. 

12. The method of claim 8, wherein said decoding the replicated data comprises 

using a space-frequency block decoding technique. 

13. The method of claim 8, wherein the replicated data includes same data 

symbols in multiple data streams. 

14. A communication device comprising: 

a modulator configured to modulate data in accordance with an orthogonal frequency 

division multiplexing technique for transmission over a communications channel using at 

least a first and a second transmit antenna, wherein the modulator is further configured to 

generate at least a first data stream for transmission with the first antenna and a second data 

stream for transmission with the second antenna; 
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a replicator coupled to the modulator and configured to receive the first and second 

data streams, wherein the replicator is configured to insert at least one data symbol from the 

first data stream into the second data stream; 

an encoder coupled to the replicator and configured to receive the first and second 

data streams including the inserted at least one symbol, wherein the encoder is configured to 

encode the first and second data streams in accordance with a block coding technique; and 

a transmitter coupled to the encoder and configured to receive the encoded first and 

second data streams, wherein the transmitter is configured to transmit the fist data stream 

over the communications channel using the first antenna and further configured to transmit 

the second data stream including the inserted at least one symbol over the communications 

channel using the second antenna. 

15. The communication device of claim 14 wherein the block coding technique 

comprises a space-time encoding technique. 

16. The communication device of claim 14 wherein the block coding technique 

comprises a space-frequency encoding technique. 

17. The communication device of claim 14 wherein the first and second data 

streams further include at least two pilot symbols, and wherein the replicator is configured to 

insert the at least one data symbol between the at least two pilot symbols. 

18. A communication device comprising: 

a receiver configured to receive signals over a communications channel, wherein the 

signals are based at least in part on first and second data streams transmitted over a 

communications channel, wherein the second data stream includes at least one data symbol 

replicated from the first data stream; 

a decoder c-0upled to the receiver and the channel estimator, wherein the decoder is 

configured to receive the received signals and decode the at least one data symbol replicated 

from the first data stream; 

a channel estimator coupled to the decoder and the receiver, wherein the channel 

estimator is configured to receive the received signals and the decoded at least one data 
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symbol, wherein the channel estimator is configured to estimate a channel matrix of the 

communications channel based, at least in part, on the decoded at least one data symbol; and 

wherein the decoder is further configured to decode subsequent received signals 

based, at least in part, on the estimate of the channel matrix. 

19. The communication device of claim 18 wherein the decoder is configured to 

decode the at least one data symbol using a joint detection technique. 

20. The communication device of claim 18 wherein the first and second data 

streams each further include at least one pilot symbol, and wherein the channel estimator is 

configured to receive the at least one pilot symbol and generate an initial estimate of the 

channel matrix based, at least in part on the at least one pilot symbol. 
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Office Action Summary 

Application No. 

12/999,029 

Examiner 

Don N. Vo 

Applicant(s) 

PANAH ET AL. 

Art Unit 

2634 
- The MAILING DATE of this communication appears on the cover sheet with the correspondence address -

Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE ;J MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, howeve<, may a reply be timely filed 

after SIX (6) MONTHS from the mailing dale of this oommunication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this oommunication. 
Failure to reply within the sel or extended period for reply will, by sta\ule, cause the application lo beoome ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mail ing date of this oommunication, even if timely filed, may reduce any 
earned paten\ term adjustment. See 37 CFR 1.704(b). 

Status 

1)~ Responsive to communication(s) filed on 14 December 2010. 

2a)0 This action is FINAL. 2b)~ This action is non-final. 

3)0 An election was made by the applicant in response to a restriction requi rement set forth during the interview on 

__ ; the restriction requirement and election have been incorporated into this action. 

4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11 , 453 O.G. 213. 

Disposition of Claims 

5)~ Claim(s) 1-20 is/are pending in the application. 

5a) Of the above claim(s) __ is/are withdrawn from consideration. 

6)0 Claim(s) __ is/are allowed. 

7)~ Claim(s) t-20 is/are rejected . 

8)0 Claim(s) __ is/are objected to. 

9)0 Claim(s) __ are subject to restriction and/or election requirement. 

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway 
program at a participating intellectual property office for the corresponding application. For more information, please see 
http:i/www.us.Qto.aovipatents/init events/ootl/index.jsQ or send an inquiry to PPHfeedback@us_gto.gov. 

Application Papers 

10)0 The specification is objected to by the Examiner. 

11 )0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f) . 

a)O All b)O Some * c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 

*Seethe attached detailed Office action for a list of the certified copies not received . 
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1) [gl Notice of References Cited (PTO-892) 

2) ~ Information Disclosure Statement(s) (PTO/SB/08) 
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Application/Control Number: 12/999,029 

Art Unit: 2634 

DETAILED ACTION 

Claim Rejections - 35 USC§ 102 

Page 2 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

2. Claims 1-6, 8-1 1, 13-15 and 17-20 are rejected under 35 U.S.C. 102(e) as being 

anticipated by Luo et al (US 2010/0202559). 

Regarding claims 1-6, 8-11, 13-15 and 17-20, Luo, as shown in figures 4-8 and 

10-1 8, teaches method and apparatus for transmitting/receiving data over 

communication channel using plurality of antennas comprising modulating data 

for transmission over the communications channel in accordance with an orthogonal 

frequency division multiplexing technique to generate at least a first and second data 

stream for transmission using respective transmit antennas; (fig. 7, transmit antennas 1 

and 2); inserting at least a portion of data from the first data stream into the second data 

stream; (fig. 7, symbol period 3) and transmitting the first and second data streams over 

the communications channel (fig. 7, transmit antennas 1 and 2). See also paragraphs 

(0048] - [0123]. 
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Application/Control Number: 12/999,029 

Art Unit: 2634 

Claim Rejections - 35 USC§ 103 

Page 3 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1. Determining the scope and contents of the prior art. 
2. Ascertaining the differences between the prior art and the claims at issue. 
3. Resolving the level of ordinary ski ll in the pertinent art. 
4. Considering objective evidence present in the application indicating 

obviousness or nonobviousness. 

5. This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 

prior art under 35 U.S.C. 103(a). 

6. Claims 7, 12 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Luo et al (US 2010/0202559). 
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Regarding claims 7, 12, and 16, Luo teaches all subject matter claimed except 

for the space-frequency block encoding/decoding technique. However, such space­

frequency block encoding/decoding technique is well known in the art of digital 

communications for diversity system and therefore, it would have been obvious to one 

of ordinary skill in the art at the time the invention was made to modify the 

communication system of Luo by employing the space-frequency block 

encoding/decoding technique since it is just a matter of selecting a well-known 

technique as an alternative for providing diversity communications so that to arrive at 

the claimed invention. 

Conclusion 

7. Examiner's note: Examiner has ci ted particular columns and line numbers in the 

references as applied to the claims above for the convenience of the applicant. 

Although the specified citations are representative of the teachings of the art and are 

appl ied to the specific limitations within the individual claim, other passages and figures 

may apply as well. It is respectfully requested from the applicant in preparing 

responses, to fully consider the references in entirety as potentially teaching all or part 

of the claimed invention, as well as the context of the passage as taught by the prior art 

or disclosed by the Examiner. 

8. The prior art made of record and not relied upon is considered pertinent to 

appl icant's disclosure. References Ding et al (US 2007/0135166), Ribeiro Dias et al (US 
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2008/0043857), Lim et al (US 2011 /0026447) and Kobayashi et al (US 201 1/0171944) 

are cited because they are pertinent to the method and apparatus for diversity 

communication system. 

9. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Don N. Vo whose telephone number is (571) 272-3018. 

The examiner can normally be reached on Mon-Fri (9:00AM - 6:00PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Daniel C. Washburn can be reached on (571) 272-5551. 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 

publ ished applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished appl ications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. 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 (I N USA OR CANADA) or 571 -272-1000. 

/Don N. Vo/ 
Primary Examiner, Art Unit 2611 
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ipdocket-se@dorsey.com,IPDocket_SE@dorsey.foundationip.com,pogson.phoebe@dorsey.com 
PAIR_ eOfficeAction@uspto.gov 

Cc: PAI R_eOfficeAction@uspto.gov 
Subject: Private PAIR Correspondence Notification for Customer Number 27076 

Dec 19, 2012 05:32:55 AM 

Dear PAIR Customer: 

DORSEY & WHITNEY LLP 
INTELLECTUAL PROPERTY DEPARTMENT 
Columbia Center 
701 Fifth Avenue, Suite 6100 
SEATTLE, WA 98104-7043 
UNITED STATES 

The following USPTO patent application(s) associated with your Customer Number, 27076 , have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
12999029 

Document 
CTNF 
892 
1449 
1449 

Mailroom Date 
12/19/2012 
12/19/2012 
12/19/2012 
12/19/2012 

Attorney Docket No. 
P215801.WO-US.01 
P215801.WO-US.01 
P215801 .WO-US.01 
P215801.WO-US.01 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sport al. uspto .gov/secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with ·e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 
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PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Appl. No. : 12/999,029 Confirmation No. : 1213 

First Named Inventor: Ali Yazdan Panah 

Filed : December 14, 2010 Attorney Docket No.: f>21 S80l.WO-US.0l 

Art Unit : 2634 Customer No. : 27,076 

Examiner : Don Nguyen Vo 

Title : "INSERTING AND DECODING REPLICATED DATA SYMBOLS IN WIRELESS 
COMMUNICATIONS 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

RESPONSE UNDER 37 C.F.R. § 1.111 

Sir: 

Receipt of the Office Action dated December 19, 2012 is acknowledged. Please 

amend the above-identified application as follows: 

Amendments to the Claims are reflected in the listing of claims which begins on 

page 2 of this paper. 

Remarks begin on page 6 of this paper. 
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CLAIM AMENDMENTS: 

This listing of claims will replace all prior versions, and listings, of claims in the 

application: 

1. (Currently amended) A method of transmitting data over a communications channel, 

the method comprising: 

modulating data for transmission over the communications channel in accordance with an 

orthogonal frequency division multiplexing technique to generate at least a first 

and second data stream for transmission using respective transmit antennas; 

inserting at least a portion of data from the first data stream into the second data stream, 

wherein an estimated channel matiix is based. at least in part. on the portion of the 

data inserted from the first stTeam into the second stream; and 

transmitting the first and second data streams over the communications channel. 

2. (Original) The method of claim 1, further comprising: 

inserting pilot symbols into the first and second data streams. 

3. (Original) The method of claim 2 wherein said inserting at least a portion of data from 

the first data stream into the second data stream comprises inserting the portion of data from the 

first data stream into the second data stream at a location between two pilot symbols in the 

second data stream. 

4. (Original) he method of claim 3 wherein said inserting at least a portion of data from 

the first data stream into the second data stream comprises inserting a respective portion of data 

from the first data stream into the second data stream between each two pilot symbols in the 

second data stream. 

5. (Original) The method of claim 1 further comprising encoding the first and the second 

data streams in accordance with a block coding technique. 
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6. (Original) The method of claim 5 wherein the block coding technique comprises a 

space-time block coding technique. 

7. (Original) The method of claim 5 wherein the block coding technique comprises a 

space-frequency block coding technique. 

8. (Original) A method of decoding a signal transmitted over a communications channel, 

the method comprising: 

receiving a pilot symbol over the communications channel; 

estimating a channel matrix of the communications channel based, at least in part, on the 

pilot symbol; 

receiving replicated data from multiple data streams transmitted over the commw1ications 

channel; 

decoding the replicated data using the estimated channel matrix; and 

generating an updated estimate of the channel matrix based, at least in part, on the 

replicated data. 

9. (Original) The method of claim 8, further comprising decoding subsequently received 

signals over the communications channel using the updated estimate of the channel matrix. 

10. (Original) The method of claim 8 wherein said decoding the replicated data comprises 

using a joint detection technique. 

11. (Original) The method of claim 8, wherein said decoding the replicated data 

comprises using a space-time block decoding technique. 

12. (Original) The method of claim 8, wherein said decoding the replicated data 

comprises using a space-frequency block decoding technique. 

13. (Original) The method of claim 8, wherein the replicated data includes same data 

• symbols in multiple data streams. 
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14. (Currently amended) A communication device comprising: 

a modulator configured to modulate data in accordance with an orthogonal frequency 

division multiplexing technique for transmission over a communications channel 

using at least a first and a second transmit antenna, wherein the modulator is 

further configured to generate at least a first data stream for transmission with the 

first antenna and a second data stream for transmission with the second antenna; 

a replicator coupled to the modulator and configured to receive the first and second data 

streams, wherein the replicator is configured to insert at least one data symbol 

from the first data stream into the second data stream. wherein an estimated 

channel matrix is based. at least in part. on the at least one data svmbol inse1j:ed 

from the first stream into the second stream; 

an encoder coupled to the replicator and configured to receive the first and second 

data streams including the inserted at least one symbol, wherein the encoder is configured 

to encode the first and second data streams in accordance with a block coding 

technique; and 

a transmitter coupled to the encoder and configured to receive the encoded first and 

second data streams, wherein the transmitter is configured to transmit the fist data 

stream over the communications channel using the first · antenna and further 

configured to transmit the second data stream including the inserted at least one 

symbol over the communications channel using the second antenna. 

15. (Original) The communication device of claim 14 wherein the block coding technique 

comprises a space-time encoding technique. 

16. (Original) The communication device of claim 14 wherein the block coding technique 

comprises a space-frequency encoding technique. 

17. (Original) The communication device of claim 14 wherein the first and second data 

streams further include at least two pilot symbols, and wherein the replicator is configured to 

insert the at least one data symbol between the at least two pilot symbols. 
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18. (Original) A communication device comprising: 

a receiver configured to receive signals over a communications channel, wherein the 

signals are based at least in part on first and second data streams transmitted over 

a communications channel, wherein the second data stream includes at least one 

data symbol replicated from the first data stream; 

a decoder coupled to the receiver and the channel estimator, wherein the decoder is 

configured to receive the received signals and decode the at least one data symbol 

replicated from the first data stream; 

a channel estimator coupled to the decoder and the receiver, wherein the channel 

estimator is configured to receive the received signals and the decoded at least 

one data symbol, wherein the channel estimator is configured to estimate a 

channel mattix of the communications channel based, at least in part, on the 

decoded at least one data symbol; and 

wherein the decoder is further configured to decode subsequent received signals based. at 

least in part, on the estimate of the channel matrix. 

19. (Original) The communication device of claim 18 wherein the decoder is configured 

to decode the at least one data symbol using a joint detection technique. 

20. (Original) The communication device of claim 18 wherein the first and second data 

streams each further include at least one pilot symbol, and wherein the channel estimator is 

configured to receive the at least one pilot symbol and generate an initial estimate of the channel 

matrix based, at least in part on the at least one pilot symbol. 
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REMARKS 

Status of the Claims 

Claims 1 and 14 have been amended. No new matter has been added. Claims 1. -20 are 

currently pending. 

Office Action 

In the Office Action dated December 19, 2012, the Examiner rejected claims 1-6, 8-11, 

13-15, and 17-20 under 35 U.S.C. 102(e) as being anticipated by U.S. Publication No. 

2010/0202559 to Luo et al. ("Luo"). Claims 7, 12, and 16 were rejected under 35 U.S.C. 103(a) 

as being unpatentable over Luo. 

Claims 1, 8, 14, and 18 are Allowable 

The Office has rejected claims 1, 8, 14, and 18 at page 2 of the Office Action, under 35 

U.S.C. § 102(e), as being anticipated by Luo. The rejections are respectfully traversed. 

Claim 1 

Luo does not disclose the specific combination of claim l. For example, Luo fails to 

disclose "inserting at least a portion of data from the first data stream into the second data 

stream, wherein an estimated channel matrix is based, at least in part, on the portion of the data 

inserted from the first stream into the second stream," as in the combination of claim 1. 

Luo describes transmitting data and receiving data via multiple antennas using space 

orthogonal resource transmit diversity. See Luo, Abstract. Luo describes transmitting a first set 

of 01thogonal symbols and a first reference signal over a first channel at a first antenna and 

receiving a second set of orthogonal symbols and a second reference signal over a second 

channel at a second antenna. See Luo, Fig. 7, and paragraphs [0090] and [0109]. Luo further 

discloses deriving a first channel estimate based on the first reference signal and a second 

channel estimate based on the second reference signal. See Luo, paragraph [O 109]. The first 

channel estimate and the second channel estimate are then used to recover a bit of data from the 

first set of orthogonal symbols and the second set of orthogonal symbols. See Luo, Fig. 7, and 

paragraphs [0090] and [O 109]. Thus, each channel estimate in Luo is based on a respective 
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reference signal. Luo does not disclose "inserting at least a portion of data from the first data 

stream into the second data stream, wherein an estimated channel matrix is based, at least in part, 

on the po1tion of the data inserted from the first stream into the second stream," as in the 

combination of claim 1. 

Therefore, Luo does not disclose the combination of claim l. Hence, withdrawal of the 

35 U.S.C. § 102(e) rejection is respectfully requested. 

Claim 8 

Luo does not disclose the specific combination of claim 8. For example, Luo fails to 

disclose "generating an updated estimate of the channel matrix based, at least in pa1i, on the 

replicated data," as in the combination of claim 8. 

As explained above, Luo further describes deriving a first channel estimate based on the 

first reference signal and a second channel estimate based on the second reference signal, and 

using the first channel estimate and the second channel estimate to recover a bit of data from the 

first set of orthogonal symbols and the second set of orthogonal symbols. See Luo, Fig. 7, and 

paragraphs [0090] and [0 109]. Thus, each channel estimate in Luo is based on a respective 

reference signal. Luo does not disclose "generating an updated estimate of the channel matrix 

based, at least in part, on the replicated data," as in the combination of claim 8. 

Therefore, Luo does not disclose the combination of claim 8. Hence, withdrawal of the 

35 U.S.C. § 102(e) rejection is respectfully requested. 

Claim 14 

Luo does not disclose the specific combination of claim 14. For example, Luo fails to 

disclose "a replicator coupled to the modulator and configured to receive the first and second 

data streams, wherein the replicator is configured to insert at least one data symbol from the first 

data stream into the second data stream, wherein an estimated channel matrix is based, at least in 

part, on the at least one data symbol inserted from the first stream into the second stream," as in 

the combination of claim 14. 
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As explained above, Luo describes transmitting a first set of mihogonal symbols and a 

first reference signal over a first channel at a first antenna and receiving a second set of 

orthogonal symbols and a second reference signal over a second channel at a second antenna. See 

Luo, Fig. 7, and paragraphs [0090] and [0109]. Luo further discloses deriving a first channel 

estimate based on the first reference signal and a second channel estimate based on the second 

reference signal, and using the first channel estimate and the second channel estimate to recover 

a bit of data from the first set of orthogonal symbols and the second set of orthogonal symbols. 

See Luo, Fig. 7, and paragraphs [0090] and [0109]. Thus, each channel estimate in Luo is bac;ed 

on a respective reference signal. Luo does not disclose "a replicator coupled to the modulator and 

configured to receive the first and second data streams, wherein the replicator is configured to 

insert at least one data symbol from the first data stream into the second data stream, wherein an 

estimated channel matrix is based, at least in part, on the at least one data symbol inserted from 

the first stream into the second stream," as in the combination of claim 14. 

Therefore, Luo does not disclose the combination of claim 1. Hence, withdrawal of the 

35 U.S.C. § 102( e) rejection is respectfully requested. 

Claim 18 

Luo does not disclose the specific combination of claim 18. For example, Luo fails to 

disclose "a channel estimator coupled to the decoder and the receiver, wherein the channel 

estimator is configured to receive the received signals and the decoded at least one data symbol, 

wherein the channel estimator is configured to estimate a channel matrix of the communications 

channel based, at least in part, on the decoded at least one data symbol," as in the combination of 

claim 18. 

As described above, Luo discloses deriving a first channel estimate based on the first 

reference signal and a second channel estimate based on the second reference signal. See Luo, 

paragraph [0109]. The first channel estimate and the second channel estimate are then used to 

recover a bit of data from the first set of orthogonal symbols and the second set of orthogonal 

symbols. See Luo, Fig. 7, and paragraphs [0090] and [0109]. Thus, each channel estimate in Luo 

is based on a respective reference signal. Luo does not disclose a channel estimator "configured 

to estimate a channel matrix of the communications channel based, at least in part, on the 
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decoded at least one data symbol," as in the combination of claim 18. Therefore, Luo does not 

disclose "a channel estimator coupled to the decoder and the receiver, wherein the channel 

estimator is configured to receive the received signals and the decoded at least one data symbol, 

wherein the channel estimator is configured to estimate a channel matrix of the communications 

channel based, at least in part, on the decoded at least one data symbol," as in the combination of 

claim 18. 

Therefore, Luo does not disclose the combination of claim 18. Hence, withdrawal of the 

35 ·u.s.c. § 102(e) rejection is respectfully requested. 

Dependent claims 2-7, 9-13, 15-17, 19, and 20 

Claims 2-7, 9-13, 15-17, 19, and 20 depend from and include all limitations of at least 

one of the independent claims discussed above. These claims are patentably distinguished over 

the applied references because of their dependency on patentable independent claims and also 

because of the additional limitations added by those claims. For brevity, additional distinguishing 

characteristics of the dependent claims are not discussed in this response. Silence as to additional 

distinguishing characteristics of the dependent claims not discussed in this response should not 

be interpreted as belief that the dependent claims are patentable only by virtue of their 

dependence on a patentable independent claim. 

Cursory Rejection of Claims 2-6, 8-11, 13-15, and 17-20 

The cursory nature of the rejection of claims 2-6, 8-11, 13-15, and 17-20 are objected to 

and it is submitted that the Office Action is deficient for at least this reason. Accordingly, to the 

extent that any rejections are maintained on the same grounds, it is requested that each claim be 

properly addressed in the next action and the next action be not made final such that a fair 

opportunity to respond may be provided. 

It is noted that the Office Action fails to properly reject all of the claims. It is further 

noted that the Office Action fails to address all claim recitations in many of claims, including the 

independent claims 8, 14, and 18 in the mam1er required by law and as instructed by the MPEP. 
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It is well settled law that "[a]ll words in a claim must be considered in judging the 

patentability of that claim against the prior art," (see In re Wilson, 424 F.2d 1382, 1385, 165 

USPQ 494, 496 (CCPA 1970); see also MPEP § 2143.03), and the Examiner must make "a 

searching comparison of the claimed invention - including all its limitations - with the teaching 

of the prior art" (see In re Wada and Murphy, Appeal 2007-3733, citing In re Ochiai, 71 F.3d 

1565, 1572 (Fed. Cir. 1995); see MPEP § 2141). Furthermore, under 37 C.F.R. § l.104(b), the 

Office Action must be complete as to all matters. Where a claim is refused for any reason 

relating to the merits thereof, the grounds of rejection should be fully and clearly stated; the 

pe1tinence of each reference, if not apparent, must be clearly explained and each rejected claim 

specified. See MPEP § 707.07(d); see 37 C.F.R. § 1. 104(b). 

Although the Office Action states that claims 2-6, 8-11, 13-15, and 17-20 stand rejected, 

the entire body of the rejection is contained in a single paragraph. See Office Action, page 2, 

paragraph 2. While the Office Action addresses certain features of independent claim 1 in a 

cursory manner, the Office Action provides no fmther detail as to the remaining claims. 

Moreover, the Office Action fails to provide any details as to the specific sections and/or features 

in Luo relied upon to allegedly disclose the features in the respective combinations of most of the 

claims. For example, the Office Action fails to point out the teachings of Luo relied upon to 

disclose "generating an updated estimate of the channel matrix based, at least in part, on the 

replicated data," in the combination of claim 8. 

It cannot be fully determined what grounds the Examiner uses to reject claims 2-6, 8-11, 

13-15, and 17-20. Because the Office Action is not complete as to all matters, the Office Action 

is deficient in view of the requirements of 37 C.F.R. § l.104(b) and well established precedent, 

and any subsequent action may not be made final. 
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Favorable consideration and a timely Notice of Allowance are earnestly solicited. The 

Examiner is invited to contact the undersigned should a telephone conversation be useful in the 

efficient prosecution of this matter. 

Date 

BPH:ct 

DORSEY & WHITNEY LLP 
701 Fifth Avenue, Suite 6100 
Seattle, Washington 98104-7043 
(206) 903-8800 (telephone) 
(206) 299-9288 (fax) 

Respectfully submitted, 

DORSEY & WHITNEY LLP 

:i?Of~,-
iCnP. Hegstrom 
Registration No. 59,432 
Telephone No. (206) 903-8769 
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Application/Control Number: 12/999,029 

Art Unit: 2634 

DETAILED ACTION 

Acknowledgment 

1. This Office Action is responsive to the Amendment filed on 03/18/2013. 

Claim Objections 

2. Claims 14-20 are objected to because of the following informalities: 

In claim 14, line 10, "part." is suggested to change to- part,--; and 

In claim 18, line 14, "based." is suggested to change to - based, --. 

Appropriate correction is required. 

Claim Rejections - 35 USC§ 102 

Page 2 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action : 

A person shall be entitled to a patent unless -

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

4. Claims 1-6, 8, 10, 11, 13-15 and 17 are rejected under 35 U.S.C. 102(e) as being 

anticipated by Luo et al (US 2010/0202559). 

Regarding claims 1-6, 8, 10, 11 , 13-15 and 17, Luo, as shown in figures 4-8 and 

10-18, teaches method and apparatus for transmitting/receiving data over 

communication channel using plurality of antennas comprising modulating data for 
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transmission over the communications channel in accordance with an orthogonal 

frequency division multiplexing technique to generate at least a first and second data 

stream for transmission using respective transmit antennas; (fig. 7, transmit antennas 1 

and 2); inserting at least a portion of data from the first data stream into the second data 

stream; (fig. 7, symbol period 3) and transmitting the first and second data streams over 

the communications channel (fig . 7, transmit antennas 1 and 2). See also paragraphs 

[0048] - [0123]. 

Claim Rejections - 35 USC§ 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action : 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. The factual inquiries set forth in Graham v. John Deere Co. , 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1. Determining the scope and contents of the prior art. 
2. Ascertaining the differences between the prior art and the claims at issue. 
3. Resolving the level of ordinary ski ll in the pertinent art. 
4. Considering objective evidence present in the application indicating 

obviousness or nonobviousness. 

7. This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
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the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Appl icant is advised of the obligation 

under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 

consider the applicabi lity of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 

prior art under 35 U.S.C. 103(a). 

8. Claims 7, 12 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Luo et al (US 2010/0202559). 

Regarding claims 7, 12, and 16, Luo teaches all subject matter claimed except 

for the space-frequency block encoding/decoding technique. However, such space­

frequency block encoding/decoding technique is well known in the art of digital 

communications for diversity system and therefore, it would have been obvious to one 

of ordinary skill in the art at the time the invention was made to modify the 

communication system of Luo by employing the space-frequency block 

encoding/decoding technique since it is just a matter of selecting a well-known 

technique as an alternative for providing diversity communications so that to arrive at 

the claimed invention. 
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Allowable Subject Matter 

Page 5 

9. Claim 9 is objected to as being dependent upon a rejected base claim, but would 

be allowable if rewritten in independent form including all of the limitations of the base 

claim and any intervening claims. 

10. Claims 18-20 would be allowable if rewritten or amended to overcome the 

objection set forth in this Office action. 

Response to Arguments 

11. Applicant's arguments fi led 03/18/2013 have been fully considered but they are 

not persuasive. 

In the Remarks, Applicant traverses to the rejection by mainly arguing that the 

cited reference Luo et al (US 2010/0202559) fail to teach (a) "inserting at least a portion 

of data from the first data stream into the second data stream, wherein an estimated 

channel matrix is based, at least in part, on the portion of the data inserted from the first 

stream into the second stream" as now recited in claims 1 and 14 and (b) "generating 

an updated estimate of the channel matrix based, at least in part, on the replicated 

data," as recited in claim 8. 

The examiner is respectfully not agreed. 

Regarding (a), the newly added "wherein" clause is not given any patentable 

weight because "an estimated channel matrix" is not used by any other method step 

and therefore, not serving any useful purpose for the claim. 
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Regarding (b), similar rationale is appl ied for such recitation because "an 

updated estimate of the channel matrix" is not used by any other method step. 

Page 6 

It is noted that such "updated estimate of the channel matrix" is later used by the 

recitation of claim 9. That is why the rejection to claim 9 is now wi thdrawn and objected 

as indicated above. 

Applicant's arguments, see Remarks, fi led 03/18/2013, with respect to claim 18-

20 have been fully considered and are persuasive. The rejection of the claims has been 

withdrawn. 

Based on the above rationale, it is believed that claims 1-8 and 10-17 are still 

met by Luo et al (US 2010/0202559) and the rejections are therefore still maintained. 

Conclusion 

12. Examiner's note: Examiner has cited particular columns and line numbers in the 

references as applied to the claims above for the convenience of the appl icant. 

Although the specified citations are representative of the teachings of the art and are 

applied to the specific limitations within the individual claim, other passages and figures 

may apply as well. It is respectfully requested from the applicant in preparing 

responses, to fully consider the references in entirety as potentially teaching all or part 

of the claimed invention, as well as the context of the passage as taught by the prior art 

or disclosed by the Examiner. 
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13. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 

policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mail ing date of this action. In the event a first reply is filed within 

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed unti l after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1.136(a) wi ll be calculated from the mailing date of 

the advisory action. In no event, however, wil l the statutory period for reply expire later 

than SIX MONTHS from the mailing date of this final action. 

14. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Don N. Vo whose telephone number is (571) 272-3018. 

The examiner can normally be reached on Mon-Fri (9:00AM - 6:00PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Daniel C. Washburn can be reached on (571) 272-5551. The fax phone 

number for the organization where this appl ication or proceeding is assigned is 571-

273-8300. 
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Information regarding the status of an application may be obtained from the 

Patent Appl ication Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished appl ications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. 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. 

/Don N. Vo/ 
Primary Examiner, Art Unit 2611 
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To: 
From: 

ipdocket-se@dorsey.com, IP Docket_ SE@dorsey.foundationip.com, warren. heather@dorsey.com 
PAIR_ eOfficeAction@uspto.gov 

Cc: PAI R_eOfficeAction@uspto.gov 
Subject: Private PAIR Correspondence Notification for Customer Number 27076 

May 08, 2013 05:34:29 AM 

Dear PAIR Customer: 

DORSEY & WHITNEY LLP 
INTELLECTUAL PROPERTY DEPARTMENT 
Columbia Center 
701 Fifth Avenue, Suite 6100 
SEATTLE, WA 98104-7043 
UNITED STATES 

The following USPTO patent application(s) associated with your Customer Number, 27076 , have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
12999029 

Document 
CTFR 

Mailroom Date 
05/08/2013 

Attorney Docket No. 
P215801.WO-US.01 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal. uspto .gov/secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with ·e-Office Action· on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 
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RESPONSE UNDER 37 C.F.R. § 1.116 
EXPEDITED :PROCEDURE .. EXAMINING GROUP 26no 

PATENT 

IN THE UNJ.tEDSTATESPATENTANDT · , •• MA ·> • ·· ···1cE . .. . . . ... . . RADE . RKOFF . . 

Appl. No. : 12/999,029 Confirmation No. : 1213 

First Named Inventor: Ali Yazdan Panah 

Filed : December 14, 2010 Attomey Docket No.: P215'80 LW9-US.0l 

Art Unit : 2634 Customer No. : 27,076 

Examiner : Don Nguyen Vo 

Title : INSERTING AND DECODING REPLICATED DATA SYMBOLS IN WIRELESS 
COMMUNICATIONS 

Mail Stop AF 
Comrn:is•sioner fot Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

RE~P.ONSE UNDER37 C.F.It.§.l.116 

Sir: 

Receipt of the Office Action dated May 8, 20l3 is acknowledged. Please amend 

the above-identified application as follows: 

Amendments to the Claims are reflected in the listing of claims which begins on 

page 2 of this paper. 

Remarks begin on page 4 of this paper. 
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":, ~,· 

Clai.m Amendments: . . , , .... , ... -- ) . 

This listing of claims will replace all prior versions, and listings, of claims in the 

application: 

1-7. (Canceled). 

8. (Currently amended) A method of d~coding a signal trapsmitted over a 

communications chal1hel, the method comprising: 

receiving a pilot symbol over the communications channel; 

estimating a channel matrix of the communications channel based, at least in part, on the 

pilot symbol; 

receiving replicated data from multiple data streams transmitted over the communications 

channel; 

decoding the replicated data using the estimated channel matrix; a¼1d 

generating an updated estimate of the channel matrix based, at least in part, on the 

replicated data; and 

decoding subsegyently received signals over the communications cha1mel usine. the 

updated estimgte of the c.hrumel matrix. 

9. (Canceled). 

10. (Original) The method of claim 8 wherein said decoding the replicated data comprises 

using a joint detection technique. 

11. (Original) The method of claim 8, wherein said decoding the replicated data 

comptises using a space-time block decoding technique. 

12. (Original) . The method qf claim S, wherein said decoding the teplicated data 

comprises using a space-frequency b'iock decoding technique. 

13. (Original) The method of claim 8, wherein the replicated data includes same data 

symbols in multiple data streams. 

f'age2 of 5 
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14-17. (Canceled). 

18. (Currently amended) A communication device comprising: 

a receiver coufigured to receive signals over a communications channel, wherein the 

signals ate based at least in part on first and second data streams transmitted over 

a communications channel, wherein the second data stream includes at least one 

data syrn.bol replicat~d from the first data stream; 

a decoder coupled to the receiver and the channel estimator, wherein the decodet is 

configured to receive the received signals and decode the at least one data symbol 

replicated from the first data stream; 

a channel estimator coupled to the decoder and the receiver, wherein the channel 

estimator is configured to receive the received signals and the decoded at least 

one data symbol, wherein the channel estimator is configured to estimate a 

channel matrix of the communications channel based, at least in part, on the 

decoded at least one data symbol; and 

wherein the decoder is further configured to decode subsequent received signals base4.­

based..,_at least in part, on the estimate of the channel matrix. 

19. (Original) The communication device of claim 18 wherein th~ decoder is configured 

to decode the at least one data symbol using a joint detection technique. 

20. (Original) The communication device of claim 18 wherein the first and second data 

streams each further include at least one pilot symbol, and wherein the channel estimator is 

configured to receive the at least one pilot symbol and generate an initial estimate of the channel 

matrix based, at least in part on the at least one pilot symbol. 

Page 3 of 5 
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REMARKS 

Status of the Claims 

Claims 8, 10-13 and 18-.20 are currently pending. Claims 1-7, 9, and 14-17 have been 

canceled without prejudice or disclaimer. Claims 8 and 18 has been amended. No new matter has 

been added. 

Offict> Action 

In the Office Action dated May 8, 2013, the Examiner rejected claims 1-6, 8, 10, 11, 13~ 

15, and 17 under 35 U.S.C. § 102(e) as being anticipated by U.S. Publication No. 2010/0202559 

to Luo et al. ("Luo"). Claims 7, 12, and 16 were rejected under 35 U.S.C. § 103(a) as being 

unpatentable over Luo. Claim 9 was objected as being dependent upon a rejected base claim, but 

would be allowable if rewritten in independent form. 

Claim Objections 

The Office has objected to claims 18-20 due to informalities. Claim 18 has been a.mended 

to address the concern raised by the Office. Withdrawal of the objection to claims 18-20 is 

respectfully requested. 

Allowable Subject Matter 

The Office's indication of allowable subject matter of claims 9 and 18 .. 20 is appreciated. 

Claim 8 has been amended to include recitations of claim 9. Withdrawal of the 35 U.S.C. § 

102(e) rejections of claims 8, 10, 11, and 13 is respectfully requested. Withdrawal of the 35 

U.S.C. § 103(a) rejection of claim 12 is respectfully requested. 

Page 4 of5 
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The Examiner is invited to contact the undersigned should a telephone conversation be 

useful in the efficient prosecution of this matter. 

BPH:ct 

DORSEY & WHITNEY LLP 
701 Fifth Avenue, Suite 6100 
Seattle, Washington 98104-7043 
(206) 903-8800 (telephone) 
(206) 299-9288 (fax) 

Respectfully submitted, 
DORSEY & WHlTNEY LLP 

tan· on • egsti-o 
Registration No. 59,432 
Telephone No. (206) 903-8769 

Page 5 of5 
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of paper, the application size fee due is $310 ($155 
for small entity) for each additional 50 sheets or 

(37 CFR 1.16(s)) 
fraction thereof. See 35 U.S .C . 41(a)(1)(G) and 37 
CFR 1 .16(s). 

□ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.160)) 

• If the difference in column 1 is less than zero, enter 'O" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 

06/27/2013 REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE ($) 

I- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR 
w 

T o1al (37 CFR '.:2 1.t 6il\l 
. 8 Minus •• 20 = 0 X s80 = 0 

0 Independent z . 2 Minus ... 4 = 0 X s420 = 0 w (37 CFR 1.16ihl\ 

'.:2 D Applica1ion Size Fee (37 CFR 1.16(s)l 
<( 

□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOT Al AOD'l FEE 0 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE ($) 
AFTER PREVIOUSLY 

I-
AMENDMENT PAID FOR 

z T o1al (~7 CFR . Minus .. 
= X$ = w 1.16illl 

~ Independent Minus ... = X$ = 0 ($1 CFR 1.16ih)) 

z D Application Size Fee (37 CFR 1.16(s)l w 
'.:2 
□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37CFR 1.16(j)) <( 

TOTAL ADD'l FEE 

* It the entry in column 1 is less than the entry in column 2, write •o• in column 3. LIE 
.. If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter ·20•. /TARA WITCHER/ 
... If the "Highest Number Previously Pak! For" IN THIS SPACE is less than 3. enter "3". 

The "Highest Number Previousty Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This oollechon ol lnformat,on 1s required by 37 CFR 1.16. The Information 1s required to ob1a1n or retain a benefit by 1he publlc wh1Ch Is to hie (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minU1es to comple1e, includ ing gathering. 
preparing, and submitting the completed application form to 1he USPTO. Time will vary depending upon the individual case. Any comments on 1he amoun1 of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information O fficer, U.S. Patent and Trademark O ffice, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 223 13-1450. 00 NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form. call 1-800-PTO-9199 and select option 2-
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UNITED STATES P ATENT AND TRADEMARK O FFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Ofl'ice 
Address: COM.MJSSIONER FOR PATENTS 

P.O Box 1450 
Ale,orxlria. Virgiuia 22313-1450 
W1NW.llSp to.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

27076 7590 07/09/2013 

DORSEY & WHITNEY LLP 
INTELLECTUAL PROPERTY DEPARTMENT 
Columbia Center 
701 Fifth Avenue, Suite 6100 
SEAlTLE, WA 98104-7043 

,WPLlCA TJON NO. FIUNO DATE 

12/999,029 12/14/2010 

FIRS'!' NAMED INVENTOR 

Ali Y a1.dan Panah 

EXAJ'v!INER 

VO, DON NGUYEN 

ARTUt-<1T PAPER 1'<'UMBER 

2634 

DATE MAlLED: 07/09/2013 

ATTORNEY DOCKET NO. CONI<TRMATION NO. 

P215801.WO-US.0l 12 13 

TITLE OF INVENTION: INSERTL'fG Al'H) DECODING REPLICA TED DATA SYMBOLS IN WIRELESS COMMUNICATIONS 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) Du"E DATE DUE 

uonprovisional UNOJSCOUNTE.D $1780 $300 $0 $2080 l0i09/2013 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
TIDS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CI<'R 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) IVIUST BE PAID WlTIDN Tl-ffiEE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS 
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE IND.ICATED ABOVE DOES 
NOT REFLECT A CREDIT FOR ANY PREVIOlJSL Y PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS 
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF TIDS FORM 
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAJD ISSUE J<'EE TOWARD THE ISSUE I<'E.E NOW 
DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies. 

If the ENTITY STATUS is the same as shown above, pay the TOT AL FEE(S) DUE shown above. 

If the ENTITY ST A TUS is changed from that shown above, on PART B - FEE(S) TRANSMITI AL, complete section number 5 titled 
"Change in Enti ty Status (from stams indicated above)". 

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity 
fees. 

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and ret11rned to the United States Patent and Trndemark Office 
(USPT0) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted . If an equivalent of Part B is filed, a 
requesl to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to lhe contrary. 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. 

Page I of4 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mai! Mail Stop ISSUE }'EE 
Commissioner for Patents 
P.O. Box 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

L"fSTRlJCTIONS: This form should be used for transmitting the TSSUE .FEE and PUBLICATION FEE (if required). Blocks I through 5 should l-x: completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected be.low or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separntc "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADD RESS ( N<lle: Use Bl0<:k I fo.- a,,y d ,auge oJ address) 

Note: A certificate of mailing can only be used for domestic mailings of tile 
Fee(s) 1\-ansmittal. This certificate cannot be tL~ed for any other ac.companying 
papers. F..ach additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

27076 7590 07/09i2013 

DORSEY & WHITNEY LLP 
INlELLECTlJAL PROPERTY DEPARTMENT 
Columbia Center 
701 Fifth Avenue, Suite 6100 
SEATTLE, WA 98104-7043 

APPLICATION NO. FILING DATE 

12/999,029 12/14/2010 

Certificate of Mailing or Transmission 
I hereby ce1tifv that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the dale indicated below. 

(Depooitor's name) 

(Signature) 

(Date) 

FIRST NAMED lNVEl'ITOR ATTORNEY DOCKET NO. CONFIRMAT!ONNO. 

Ali Y azdao Panah P215801.WO-US.0l 1213 

TITLE OF JNVEi'ff!ON: INSERTL'W Ai"ID DECODING REPLICA TED DATA SYMBOLS IN WIRELESS COMMUNICATIONS 

APPLN. TYPE ENTITY STATUS ISSUE FF.E DUE 

nonprovisional UNDISCOU:NTED $1780 

EXA\11NF.R ARTv'NIT 

VO. DON NGUYEN 2634 

l . Chanee of correspondence address or indication of "Pee Address" (3 7 
CFR 1.363). ' 

0 Change of correspondence address (or Change of Correspondence 
Address form PTO/SB/l22) attached. 

0 "Fee Address" indication (or "Fee Address" lodication fom1 
PTO/SB/47; Rev 03-02 or more recent) auached. Use of a Customer 
Number is req_uired. 

PU1lLICA'l10N fhc DUE, PREY. PAID ISSUEFrJ:'l TOTAL i"EE(Sj DlJE DATE DUE 

$300 so 

CLASS-SUBCLASS 

375-267000 

2. For printing on the patent front page, list 
(1) the names of up to 3 registered patent altomeys 
or agents OR, alternatively , 
(2) the name of a single firm (having as a member a 
registered anorney or agent) and the names of up lo 
2 registered patent attorneys or agents. If no name is 
listeil, no name will be printed. 

$2080 10/09/2013 

2, _____________ _ 

3 _____________ _ 

3. ASSIGNEE NAME AND RESIDEl"lCE DATA TO BE PRfN'IED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will app~ar on tb.e patent. If an assignee is identified below. tb.e document has been filed for 
recordation as set forth in 37 CFll 3.1 I. Completion of this form is NOT a substitute for filing an assignment. 

(A) NA..\1E OF ASSIGNEE (B) RESIDE1'1CE: (CITY and STATE OR COUNTRY) 

Please check the. appropriate assignee category or categories (will not be pdnted on the patt,nt) : 0 Individual O Corporation or other ptivate group t,ntity O Government 

4a. The following fee(s) are submitted: 

0 1ssueFee 
0 Publication Fee (No small entity discount permitted) 
0 Advance Order - # of Copies ________ _ 

PTOL-85 (Rev. 02/1 1) 

4b. Payment ofFee(s): (Please firsl reapply aoy previously paid issue fee shown above) 
0 A check is enclosed. 
0 Payment by credit card. Form PT0-2038 is attached. 
O n1e Director is hereby authorized to charge. the required fee(s), any deficiency, or credit any 

overpayment, to Deposit Account Number (enclose an extra copy of this form). 

Page 2 of4 
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5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regulru· undiscounted fee statlL~. 

NOTE: Absent a valid certification of Micro Entity Status (se.e fom1 PTO/SB/15A and 15B), issue 
tee payment in the micro entity amount will not be accepted at the risk of application abandonment. 
NOTE: If the application was pt·eviously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement. to micro entity status. 
NOTE: Checking this box will be taken to be a notification of loss of entitlement to small ot· micro 
entity status, as applicable. 

NOTE: The Issue Fee and Publication Fee (if required/ will not be accepted from anyone other than the applicant: a registered attorney or agent; or the assignee or other party in 
interest as shown by the records of the United States Patent and Trademark Office. 

Authorized Signature ______________________ _ Date ___________________ _ 

Typed or printed name _____________________ _ Registration No. _______________ _ 

'This co)lec!ion of infonn~ti<?n i~ required by 37 CF~ 1.311 . The information is ~q~ired to obtaii:i or r~tain a benefit by th~ public which is to file (ai:id by the USP'ID to process) 
an apPltcauon. Confidenualtty 1s governed by 35 U.S.C. 122 and 37 CFR l. 1.4. ·nus collect1on 1s estunated to take 12 mmutes to complete, 1.ncludrng gathenng, prepanng, and 
subnutting the completed apr.lication fom1 to the USPI'O. Time will vary depending upon the individual case. Any comments on the amount of time you reguire to complete 
this form and/or suggestions for reduci.ng this burden, should be sent 10 th.e Chief Information Officer, U.S. Patent and Trademai:k Office, U.S. Department of Commerce, P.O. 
Box 1450, Alexan<fna, Virginia 22313-1450. DO NOT SEND FEP.S OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22313- 1450. 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PTOL-85 (Rev. 02/1 I) Approved for use through 08/31/2013. 
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UNITED STATES P ATENT AND TRADEMARK O FFICE 

APPLICATION NO. FILING DATE 

l2/999,029 12/14/2010 

27076 7590 07/09/2013 

DORSEY & WHITNEY LLP 
INTELLECTUAL PROPERTY DEPARTMENT 
Columbia Center 
701 Fifth Avenue, Suite 6100 
SEAlTLE, WA 981 04-7043 

FIRST NAMED INVENTOR 

Alj Yaz.dan Panah 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Ofl'ice 
Address: COM.MJSSIONER FOR PATENTS 

P.O Box 1450 
Ale,orxlria. Virgiuia 22313-1450 
W1NW.llSpto.gov 

ATTORNEY DOCKET NO. CONRRMAT!ON NO. 

P215801.WO-US.0l 1213 

EXAJ'v!INER 

VO, DON NGUYEN 

ARTUt-<1T PAPER !-,,'UMBER 

2634 

DATEMAlLED: 07/09/2013 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment to date is 309 day(s). If the issue fee is paid on the date that is three months after the 
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half 
months) after the mailing date of this notice, the Patent Term Adjustment will be 309 day(s). 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Infonnation Retrieval 
(PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Tenn Extension or Adjustment detennination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200. 

Page4 of4 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with 
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to 
the requirements of the Act, please be advised that: (1) the general authoriLy for the collection of this 
information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the 
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process 
and/or examine your submission related to a patent application or patent. If you do not furnish the 
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine 
your submission, which may result in termination of proceedings or abandonment of the application or 
expiration of the patent. 

The infonnation provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom 
of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of 
records may be disclosed to the Department of Justice to determine whether disclosure of these 
records is required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting 
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel 
in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress 
submitting a request involving an individual, to whom the record pertains, when the individual has 
requested assistance from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency 
having need for the information in order to perform a contract. Recipients of information shall be 
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 
U.S.C. 552a(m). 

5. 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, pursuant to the Patent Cooperation Treaty. 

6. A record in this system 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. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, 
General Services, or his/her designee, during an inspection of records conducted by GSA as part of 
that agency's responsibility to recommend improvements in records management practices and 
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance 
with the GSA regulations governing inspection of records for this purpose, and any other relevant 
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about 
iodi viduals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either 
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 
U.S.C. 15 1. Further, a record may be disclosed, subject to the limitations of 37 CPR 1.14, as a 
routine use, to the public if the record was filed in an application which became abandoned or in 
which the proceedings were terminated and whi.ch application is referenced by either a published 
application, an application open to public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local 
law enforcement agency, if the US PTO becomes aware of a violation or potential violation of law or 
regulation. 
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Notice of Allowability 

Application No. 
12/999 029 
Examiner 
Don N. Vo 

Applicant(s) 
PANAH ET AL. 
Art Unit AIA (First Inventor to 

2634 FIie) Status 

No 

•· The MA/UNG DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. 181 This communication is responsive to the Amendment filed on 06/27/2013. 

D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on ___ . 

2. D An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the restriction 
requirement and election have been incorporated into this action. 

3. 181 The allowed claim(s) is/are 8. 10-13 and 18-20. which are now renumbered as claims 1-8. respectively. As a result of the allowed 
claim(s), you may be eligible to benefit from the Patent Prosecution Highway program at a participating intellectual property office 
for the corresponding application. For more information, please see hU:irLi ltl!VFill.U:~ov{l)atEints/ inj! ex:ent~ifQ.Qtl{i[J.\':lHx.i;,_p or send an 
inquiry to PPHfeedback@)uspto.gov . 

4. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) D All b) D Some •c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

• Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number (see 37 CFR 1.84(c)} should be written on the drawings in the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

6. 0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PTO-892} 

2. D Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

4. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

/Don N Vo/ 
Primary Examiner, Art Unit 2634 

5. D Examiner's Amendment/Comment 

6. D Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 05-13) Notice of Allowablllty Part of Paper No./Mail Date 20130702 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

Index of Claims 12999029 PANAH ET AL. 

111 11 11 11 11 111 11 11 II 
Examiner Art Unit 

DON N VO 2634 

✓ Rejected Cancelled N Non-Elected A Appeal 

= Allowed Restricted Interference 0 Objected 

D Claims renumbered In the same order as presented by applicant D CPA □ T.D. □ R.1.47 

CLAIM DATE 
Final Original 12i 14/2012 05/03/2013 07/02/2013 

1 ✓- ✓ -
2 ✓ ✓ 

3 ✓- ✓ 

4 ✓- ✓ 

5 ✓ ✓ 

6 ✓ ✓ -
7 ✓- ✓ -

1 8 ✓ ✓ = 
9 ✓- 0 -

2 10 ✓ ✓ = 

3 11 ✓ ✓ = 

4 12 ✓- ✓ = 

5 13 ✓ ✓ = 

14 ✓- ✓ -
15 ✓- ✓ -
16 ✓ ✓ 

17 ✓- ✓ 

6 18 ✓ 0 = 

7 19 ✓ 0 = 

8 20 ✓ 0 = 

U.S. Patent and Trademark Office Part of Paper No. : 20130702 
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RESPONSE UNDER 37 C.F.R. § 1.116 
EXPEDITED :PROCEDURE .. EXAMINING GROUP 26no 

PATENT 

IN THE UNJ.tEDSTATESPATENTANDT · , •• MA ·> • ·· ···1cE . .. . . . ... . . RADE . RKOFF . . 

Appl. No. : 12/999,029 Confirmation No. : 1213 

First Named Inventor: Ali Yazdan Panah 

Filed : December 14, 2010 Attomey Docket No.: P215'80 LW9-US.0l 

Art Unit : 2634 Customer No. : 27,076 

Examiner : Don Nguyen Vo 

Title : INSERTING AND DECODING REPLICATED DATA SYMBOLS IN WIRELESS 
COMMUNICATIONS 

Mail Stop AF 
Comrn:is•sioner fot Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

RE~P.ONSE UNDER37 C.F.It.§.l.116 

Sir: 

Receipt of the Office Action dated May 8, 20l3 is acknowledged. Please amend 

the above-identified application as follows: 

Amendments to the Claims are reflected in the listing of claims which begins on 

page 2 of this paper. 

Remarks begin on page 4 of this paper . 

. OK TO ENTER: /0.V./ 
,. 

07/02/2013 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

Search Notes 12999029 PANAH ET AL. 

111 11 11 11 11 11 11 111 

Examiner Art Unit 

DONN VO 2634 

CPC- SEARCHED 

Symbol I Date I Examiner 
I I 

CPC COMBINATION SETS -SEARCHED 

Symbol I Date I Examiner 
I I 

US CLASSIFICATION SEARCHED 

Class I Subclass I Date I Examiner 
375 I 260,267, 299, 347 I 12/6/12 I DV 

SEARCH NOTES 

Search Notes Date Examiner 
INVENTOR SEARCHED 12/6/12 DV 
EAST 12/10/12& DV 

12/1 1/12 
EAST 5/1/13 DV 
EAST 7/1/13 DV 

INTERFERENCE SEARCH 

US Class/ US Subclass / CPC Group Date Examiner 
CPC Symbol 
375 267 7/1 /13 DV 

P,im,fy e.amme,.Art u,112634 I /OONNV~ 

U.S. Patent and Trademark Office Part of Paper No. : 20130702 
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EAST Search History 

EAST Search History ( Interference) 

l~ }IHits .. .J[Search. Query················· '[DBs·················· jlg~~~~~~r .................. lFJITime. Stamp ......... 1 

ll~~·······...ll~.~.~~ ... w:~'.'.~~ .. ~~~~ .. ~.~~·~·······..ll~~Q~'. ............. ..ll.~.~ .................................. ..le~ ......... ...l l~~~~~~~~.~.~ ................ 1 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Issue Classification 12999029 PANAH ET AL. 

111 II 11 11 11 I I Examiner Art Unit 

DONN VO 2634 

CPC 

Symbol Type Version 

i--___ Wi _____ W!!',ti _______________________ -+---------1~--------1 

i----i --

CPC Combination Sets 

Symbol Type Set Ranking Version 

NONE 
Total Claims Allowed: 

8 
(Assistant Examiner) (Date) 

!DON N VO/ 
Primary Examiner.Art Unit 2634 07/02/2013 O.G. Print Claim(s) O.G. Print Figure 

(Primary Examiner) (Date) 1 7 

U.S. Pa1en1 and Trademark O ffice Part o f Paper No. 20130702 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Issue Classification 12999029 PANAH ET AL. 

111 II 11 11 11 I I Examiner Art Unit 

DONN VO 2634 

US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION 

CLASS SUBCLASS CLAIMED NON-CLAIMED 

375 267 H 0 4 B 7 / 02 (2006.01.0 1) 

CROSS REFERENCE($) 

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK) 

NONE 
Total Claims Allowed: 

8 
(Assistant Examiner) (Date) 

!DONN VO/ 
Primary Examiner.Art Unit 2634 07/02/2013 O.G. Print Claim(s) O.G. Print Figure 

(Primary Examiner) (Date) 1 7 

U.S. Pa1en1 and Trademark Office Part o f Paper No. 20130702 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Issue Classification 12999029 PANAH ET AL. 

111 II 11 11 11 I I Examiner Art Unit 

DON N VO 2634 

□ Claims renumbered in the same order as presented by applicant □ CPA □ T.D. □ R.1.47 

final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original 

1 17 

2 6 18 

3 7 19 

4 8 20 

5 

6 

7 

1 8 

9 

2 10 

3 11 

4 12 

5 13 

14 

15 

16 

NONE 
Total Claims Allowed: 

8 
(Assistant Examiner) (Date) 

!DON N VO/ 
Primary Examiner.Art Unit 2634 07/02/2013 O.G. Print Claim(s) O.G. Print Figure 

(Primary Examiner) (Date) 1 7 

U.S. Pa1en1 and Trademark O ffice Part o f Paper No. 20130702 
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To: 
From: 

ipdocket-se@dorsey.com, IP Docket_ SE@dorsey.foundationip.com, warren. heather@dorsey.com 
PAIR_ eOfficeAction@uspto.gov 

Cc: PAI R_eOfficeAction@uspto.gov 
Subject: Private PAIR Correspondence Notification for Customer Number 27076 

Jul 09, 2013 05:20:26 AM 

Dear PAIR Customer: 

DORSEY & WHITNEY LLP 
INTELLECTUAL PROPERTY DEPARTMENT 
Columbia Center 
701 Fifth Avenue, Suite 6100 
SEATTLE, WA 98104-7043 
UNITED STATES 

The following USPTO patent application(s) associated with your Customer Number, 27076 , have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
12999029 

Document 
NOA 

Mailroom Date 
07/09/2013 

Attorney Docket No. 
P215801 .WO-US.01 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal. uspto .gov/secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with ·e-Office Action· on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 

Petitioner Samsung Ex-1004, 0295



PART B • FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

or Eax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUcrIONS: This fo1:m should be used for transmitting the ISSUE FEE and PUBLICATION 'FBB (if required). Blocks I through 5 should be completed where 
appropriate. AU furlh« correspondence includii1g the Patent, advance orde.-s and notification of maintenance fees will be mailed to the current correspondence address a.s 
indicated unless corrected below or directed othenvise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEB ADDRESS" for 
maintenance fee notifications. 

CURRENT CORIU,SPONDENC£ ADDRESS (N01c: Use Block I fot aoy cl>ru,gcoh.<1¢:°""i 

Note: A certificate of mailing ·can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any o!her accompanying 
papers. Each additional paper. such as an assi~nmeot or fo,:mal drawing, must 
have its own certificate of mailing or transmission. 

27076 7590 07/09/2013 

DORSEY & WHITNEY LLP 
IN1ELLECTUAL PROPERTY DEPARTMENT 
Columbia Center 
701 Fifth Avenue, Suite 6100 
SEATTLE, WA 98104-7043 

APPUCATION NO. FJL INGDATB 

Certificate of Maili ng or Tra.nsmission 
l hereby certify that this Fee(s) Transmitt.11 is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelor.e, 
addressed to the Mail Stop ISSUE FEB address above, or being facsimile 
transmitted to the USPTO (57 1) 27.3-2885, on the date indicated below. ---,1 (Slg,suurc) 

(Oate) 

l'IRST NAMED INVENTOR A TIORNEY DOCKET NO. CONFIR.lv!ATION NO. 

12/999,029 12/14/2010 Ali YaT..dan Panah P215801.WO-US.OI 1213 

TITLE OF INVENTION: INSERTING AND DECODING REPLrCA TED DATA SYMBOLS IN WIRBLBSS COMMUNlCATIONS 

APPLN. TYPE ENTITY STATUS ISSUE FEB DUE 

no11provisioual UNDlSCOUNTED $1780 

BXA.M!NER ARTUN!T 

VO, DON NGUYEN 2634 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). . 

0 Change of correspondence address (or Change of Correspondence 
Address form PTO/SB/122) auac.hed. 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) auached. Use of a Customer 
Number is required. 

PUBLICATION FEE .DUE PREV. PAID ISSUE FEE TOTAL FEB(S) DUE DATE DUE 

$0 

CLASS·SUllCLASS 

375-267000 

2. For printing on the patent front page, list 
(I) the names of up to 3 registered patent attorneys 
er agents OR, alternatively, 
(2) the name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$2080 10/09/2013 

1__QQ[_sey & Whitney LLP 
2 _______ _ ____ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PR!l'<'TED ON THE PATENT (print or type) 

PLEASE NOTB: Unless an assignee. is identified below, no assigne.e data will appear on the patent. If an assignee is identiCied below, the document has been filed for 
recordalion as set forth in 37 CPR 3.11. Completion of Lhis form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

THE BOARD OF REGENTS OF THE AUSTIN, TEXAS 
UNIVERSITY OF TEXAS SYSTEM 

Please check the appropriate assignee category or calcgories (will not be- printed on the patent) : 0 Individual lg) C'.orporntion or other private group entity O Government 

4a. The foll.owing fcc(s) al'c submitted: 
!ID Issue Fee 
!ID Publication Pee (No small entity discount penni tted) 
0 Advance Order• # of Copies ___ _ ____ _ 

PTOL-85 (Rev. 02/1 l) 

4h. Payment of Fee(s): (Plwse fi rst reapply any previously paid issue fee sh.own aboYe) 

0 A chec.k is enclosed. 
0 Payment by credit card. Form PTO-2038 is attached. 
!IDThe Di.rector is hereby autholiz.ed to charge the rejuired fee(s), any deficiency, or credit. any 

overpayment, to Deposit Account Number _ 50- 266 (enclose an extra copy of this form). 

Page 2of 4 
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5. Change in Entity Staius (from sta.lus indicated above) 
0 Applicant certifying micro entity status. See 37 CFR l.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

~ Absent a valid certification of Micro Entity Status (see form P'f0/SB/15A and !SB), issue 
tee payment in the micro entity amount will not be acccpleil at the risk of application abandonment, 
liQI!t If the application was previously under micro entity status. checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 

@11\;. Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: The Issue Fee. and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other pru:ty in 
interest as shown b the records of the U ited S tates Patent and Traderuack Office. ,, 

m Registration No. --5.9~~3, _ _______ _ 

This collection of information is required by 37 CPR 1.31 1. The information is required to obtain or retain a benefit by the public which is to file (and by the US PTO to process) 
an application. Confidentiality is governed by 35 U,S.C. 122 and 37 CPR 1.14. 'Ibis collection is estimated to take 12 minutes to complete, including gathering, preparing. and 
submitting the completed applicauon form 10 the USP'fO. Time will vaiy depending upon the individual case. Any comments on the an1ount of time you reguire to complete 
this form and/or suggestions for reducing U1is burden, should be sent to the Chief lnfom1a1ion Officer. U.S. Patent and Trademark Office, U.S. Departme-nl of Commerce, P.O. 
Box 1450. Alexandria. Virginia 22313-1450. DO NOT SEND FEF.<; OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissione.r for Patents, P.O. Box 1450, 
Alexandria, Virginia 22313-:. 1450. 
Under the Paperwork Reduc1ion Acl of l 995, no persons are required to respond to a colleclioo of information unless ii displays a valid 0MB conu:ol number. 

PTOL-85 (Rev. 02/11) Approved for use through 08/3 1/2013. 
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Electronic Patent Application Fee Transmittal 

Application Number: 12999029 

Filing Date: 14-Dec-2010 

Title of Invention: 
INSERTING AND DECODING REPLICATED DATA SYMBOLS IN WIRELESS 
COMMUNICATIONS 

First Named Inventor/Applicant Name: Ali Yazdan Panah 

Filer: Brandon Paul. Hegstrom/Cecilia Tri 

Attorney Docket Number: P215801.WO-US.01 

Filed as Large Entity 

U.S. National Stage under 35 USC 371 Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Utility Appl Issue Fee 1501 1 1780 1780 

Publ. Fee- Early, Voluntary, or Normal 1504 1 300 300 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 2080 
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Electronic Acknowledgement Receipt 

EFSID: 16931634 

Application Number: 12999029 

International Application Number: 

Confirmation Number: 1213 

Title of Invention: 
INSERTING AND DECODING REPLICATED DATA SYMBOLS IN WIRELESS 
COMMUNICATIONS 

First Named Inventor/Applicant Name: Ali Yazdan Panah 

Customer Number: 27076 

Filer: Brandon Paul. Hegstrom/Cecilia Tri 

Filer Authorized By: Brandon Paul. Hegstrom 

Attorney Docket Number: P215801.WO-US.01 

Receipt Date: 23-SEP-2013 

Filing Date: 14-DEC-2010 

Time Stamp: 20:21:37 

Application Type: U.S. National Stage under 35 USC 371 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $2080 

RAM confirmation Number 7685 

Deposit Account 501266 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Charge any Additional Fees required under 37 C.F.R. 1.492 (National application filing, search, and examination fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees) 
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

US-800279-02-US- 160786 

1 Issue Fee Payment (PTO-85B) NAT_20130923_IssueFeePaym no 2 
ent.pdf Oe<b lc97 l6dd.38f l 13a6aed9.P..56a4.3c52d 

db,06 

Warnings: 

Information: 

32264 

2 Fee Worksheet (SB06) fee-info.pdf no 2 
8105a1554a3afGe54 1143el cOdld 193Ud 

4359 

Warnings: 

Information: 

Total Files Size (in bytes) 193050 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Ai;mlications Under 35 u.s.c. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International AIrnlication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New lntern1tional AS;!S;!lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT /RO/105) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED S TA1ES P ATENT AND TRADEMARK O FFICE 

APPLICATION NO. ISS1JE DATE 

12/999.029 10/22/2013 

27076 7590 10/02/20 13 

DORSEY & WHITNEY LLP 
INTELLECTUAL PROPERTY DEPARTMENT 
Columbia Center 
701 Fifth Avenue, Suite 6100 
SEATTLE, WA 98 104-7043 

PATENT NO. 

8565331 

UNITED STATES DEPARTMENT OF CO.MMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box !450 
Alexandria, Virginia22313-1450 
www ,tispto.gov 

ATTOR.t"fEYDOCKBTNO. CONFIRMATION NO. 

P215801.WO-US.0l 1213 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment is 309 day(s). Any patent to issue from the above-identified application will 
include an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed info1mation by accessing the Patent Application Infonnation 
Ret1i eval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Te1m Extension or Adjustment dete1mination should be directed to the 
Office of Patent Legal Administration at (57 1)-272-7702. Questions relating to issue and publication fee 
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management 
(ODM) at (571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

Ali Yazdan Panah, Austin, TX; 
Robert W. Heath JR., Austin, TX; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 

IR103 (Rev. 10/09) 
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To: 
From: 

ipdocket-se@dorsey.com, IP Docket_ SE@dorsey.foundationip.com, warren. heather@dorsey.com 
PAIR_ eOfficeAction@uspto.gov 

Cc: PAI R_eOfficeAction@uspto.gov 
Subject: Private PAIR Correspondence Notification for Customer Number 27076 

Oct 03, 2013 05:37:24 AM 

Dear PAIR Customer: 

DORSEY & WHITNEY LLP 
INTELLECTUAL PROPERTY DEPARTMENT 
Columbia Center 
701 Fifth Avenue, Suite 6100 
SEATTLE, WA 98104-7043 
UNITED STATES 

The following USPTO patent application(s) associated with your Customer Number, 27076 , have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
12999029 

Document 
ISSUE.NTF 

Mailroom Date 
10/02/2013 

Attorney Docket No. 
P215801.WO-US.01 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal. uspto .gov/secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with ·e-Office Action· on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 
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UNITED STATES p A TENT AND TRADEMARK OFFICE 
UNITED STATESDEPARH'ffiNTOFCOMMERCE 
United States Paknt and Trademark Office 
Addrc.s, COMMISSIONER FOR PATENTS 

P.O. Box l450 
Alex,uxhfa, Virgiuia 223l3• l450 
www.ospto.gov 

APPLICATION NUMBER PATENT NUMBER GROUP ART UNIT REQUEST ID 

12/999,029 8565331 2634 28906 

PAIR Correspondence Address/Fee Address Change 

The following fields have been changed to Customer Number 119663 on 11/18/2016 via Private PAIR in view 
of the certification copied below that authorized the change. 

• Con-espondence Address 

The address for Customer Number 119663 is: 
119663 
Xinova, LLC/Dorsey & Whitney LLP 
701 5th Avenue 
Seattle, WA 98104 

I certify, in accordance with 37 CFR 1.4(d)(4) that I am: 

An attomey or Agent of Record registered to practice before the Patent and Trademark Office who has been given 
power of attorney in this application 

Signature: 'Jennifer L. Spaith/ 

Name: Jennifer L. Spaith 

Registration Number: 51916 
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Electronic Acknowledgement Receipt 

EFSID: 33707809 

Application Number: 12999029 

International Application Number: 

Confirmation Number: 1213 

Title of Invention: 
INSERTING AND DECODING REPLICATED DATA SYMBOLS IN WIRELESS 
COMMUNICATIONS 

First Named Inventor/Applicant Name: Ali Yazdan Panah 

Customer Number: 119663 

Filer: Ajay K. Gambhir/Katherine Gardner 

Filer Authorized By: Ajay K. Gambhir 

Attorney Docket Number: P215801 .WO-US.01 

Receipt Date: 13-SEP-2018 

Filing Date: 14-DEC-2010 

Time Stamp: 12:49:47 

Application Type: U.S. Nat ional Stage under 35 USC 371 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

100236 

US-800279-02-US-
1 

Assignee showing of ownership per 37 
NAT_37CFR373b_l3SEP2018. no 2 

CFR 3.73 pdf 5b89905 l 18f6dbd597455ab31cS9aS31acf 
6ba8e 

Warnings: 
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Information: 

291768 

2 Power of Attorney 
US-800279-02-US-

1 
NAT _POA_ l 3SEP2018.pdf 

no 
60f8961a024055ill2'98.136bd94cc2b09.k 

39.!83 

Warnings: 

Information: 

Total Files Size (in bytes) 392004 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PTO/SB/96 (07-09) 
Approved for use through 07/31/2012. 0MB 0651-0031 

U.S. Patent and Trademark ornce; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of infonnation unless tt displays a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(b) 

Applicant/Patent Owner: THE BOARD OF REGENTS OF THE UNIVERSITY OF TEXAS SYSTEM 

Application No./Patent No.: 12/999,029 Filed/Issue Date: December 14, 2010 ----------------
Ti tied: INSERTING AND DECODING REPLICATED DATA SYMBOLS IN WIRELESS COMMUNICATIONS 

THE BOARD OF REGENTS OF THE UNIVERSITY C ,a 

(Name of Assignee) 

University 
(Type of Assignee, e.g., corporation, partnership, univers~y. government agency, etc. 

states that it is: 

the assignee of the entire right, title, and interest in; 

an assignee of less than the entire right, title, and interest in 
(The extent (by percentage) of its ownership interest is %); or 

----

3. D the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made) 

the patent application/patent identified above, by virtue of either: 

An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel 025011 , Frame 0144 , or for wh ich a 
copy therefore is attached. 

OR 

B. D A chain of title from the inventor(s), of the patent application/patent identrfied above, to the current assignee as follows: 

1. From: To: 

The document was recorded in the United States Patent and Trademark Office at 

Reel Frame ________ , or for which a copy thereof is attached . 

2. From: To: 

The document was recorded in the United States Patent and Trademark Office at 

Reel Frame-------~· or for which a copy thereof is attached. 

3. From: To: 

The document was recorded in the United States Patent and Trademark Office at 

Reel ________ , Frame ________ , or for which a copy thereof is attached. 

D Additional documents in the chain of title are listed on a supplemental sheet(s). 

lv"I As required by 37 CFR 3.73(b)(1)(i), the documentary evidence of the chain of title from the original owner to the assignee was, 
or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment Division in 
accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO~ MPEP 302.08] 

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee. 

/Ajay K GAMBHIR/ 
Signature 

Ajay K GAMBHIR 
Printed or Typed Name 

2018-09-1 3 
Date 

Attorney for Assignee 
Title 

This collection of infonnation is required by 37 CFR 3.73(b). The infonnation is required to obtain or retain a benefrt by the public which is to file (and by the USPTO to process) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, 
and submtting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademar1< Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: 
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection 
with your submission of the attached form related to a patent application or patent. Accordingly, 
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the 
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; 
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark 
Office is to process and/or examine your submission related to a patent application or patent. If you do 
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or 
abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1 . The information on this form will be treated confidentially to the extent allowed under the 
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from 
this system of records may be disclosed to the Department of Justice to determine whether 
disclosure of these records is required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of 
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to 
opposing counsel in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of 
Congress submitting a request involving an individual, to whom the record pertains, when the 
individual has requested assistance from the Member with respect to the subject matter of the 
record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the 
Agency having need for the information in order to perform a contract. Recipients of 
information shall be required to comply with the requirements of the Privacy Act of 1974, as 
amended, pursuant to 5 U.S.C. 552a(m). 

5 . 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 Organ ization, pursuant to the Patent Cooperation Treaty. 

6 . A record in this system 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. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, 
General Services, or his/her designee, during an inspection of records conducted by GSA as 
part of that agency's responsibility to recommend improvements in records management 
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall 
be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not 
be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after 
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent 
pursuant to 35 U.S.C. 151 . Further, a record may be disclosed, subject to the limitations of 37 
CFR 1.14, as a routine use, to the public if the record was filed in an application which 
became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspection or an 
issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the USPTO becomes aware of a violation or potential 
violation of law or regulation. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

12/999,029 

119663 
Clairvolex Inc. 
Attention: Allied Inventors 
111 E Broadway 
Suite 725 
Salt Lake City, UT 84111 

FILING OR 371(C) DATE 

12/14/2010 

UIWl'F.1) S'l'A'l'F.'; BF.PA R'l'MF.:-J'l' OF C(m ~fF.RCF. 
United S tates Paten t and Trade mark Office 
Addt,.,: CO :S.'ER FOR PA 'l'F..NTS 

P.O 
• Ua 123 13•1450 

F!RST NAMED APPLICANT A TIY. DOCKET NO./TITLE 

Ali Yazdan Panah P215801.WO-US.0I 
CONFIRMATION NO. 1213 

POWER OF ATTORNEY NOTICE 

Date Mailed: 09/1 9/2018 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 09/13/2018. 

• The Power of Attorney to you in this application has been revoked by the assignee who has intervened as 
provided by 37 CFR 3.71 . Future correspondence will be mailed to the new address of record(37 CFR 1.33). 

/vnguyen/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed 10 the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

page 1 of 1 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

12/999,029 

154241 
IP Spring - Al 
180 N. LaSalle St. 
Suite 3700 
Chicago, IL 60601 

FILING OR 371(C) DATE 

12/14/2010 

UIWl'F.1) S'l'A'l'F.'; BF.PA R'l'MF.:-J'l' OF C(m ~fF.RCF. 
United S tates Paten t and Trade mark Office 
Addt,.,: CO :S.'ER FOR PA 'l'F..NTS 

P.O 
• Ua 123 13•1450 

F!RST NAMED APPLICANT A TIY. DOCKET NO./TITLE 

Ali Yazdan Panah P215801.WO-US.0I 
CONFIRMATION NO. 1213 

POA ACCEPTANCE LETTER 

Date Mailed: 09/1 9/2018 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 09/13/2018. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/vnguyen/ 

Questions about the contents of this notice and the 
req11irements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

page 1 of 1 
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To: 
From: 

ajay.gambhir@ipspring.com,paralegalteam@ipspring.com,docket@ipspring.com 
PAIR_ eOfficeAction@uspto.gov 

Cc: PAI R_eOfficeAction@uspto.gov 
Subject: Private PAIR Correspondence Notification for Customer Number 154241 

Sep 19, 2018 04:03:57 AM 

Dear PAIR Customer: 

IP Spring - Al 
180 N. LaSalle St. 
Suite 3700 
Chicago, IL 60601 
UNITED STATES 

The following USPTO patent application(s) associated with your Customer Number, 154241 , have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
12999029 

Document 
N570 
N570 

Mailroom Date 
09/19/2018 
09/ 19/2018 

Attorney Docket No. 
P215801.WO-US.01 
P215801.WO-US.01 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal. uspto .gov/secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with ·e-Office Action· on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 
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