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electronic circuit may sometimes show a single DSP, but the description of the drawing will 

often identify the various tasks that the DSP is performing. 

D. Digital Up- and Down-Conversion 
 

128. Digital signal processing can also be applied to the process of up-converting and 

down-converting of band-limited analog in-phase and quadrature analog signals.  Consider first 

the process of up-converting.  One type of digital up converter is shown in Figure 14.   

 

Presented to the digital up-converter appearing in Figure 14 are two sets of digital samples 

representing the band-limited in phase and band-limited quadrature signals.  Sampling theory 

requires that these each be sampled at a rate R>2xB, where B is the bandwidth of each 

component, followed by an A/D converter.  Also shown in Figure 14 are two digital mixers 

which digitally multiply digital samples of the sine wave and sine wave phase shifted by 90o 

produced by a digital “local oscillator” with the interpolated quadrature and in-phase 

components, respectively.  Suppose that the digital up conversion is to IF.  Then, the sine waves 

shown in Figure 14 would oscillate at the IF frequency.  Since IF frequency is typically much 

higher than the bandwidth of the I and Q signals, the samples of the two sine waves must be 

Figure 14 
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taken at a correspondingly high rate so that the features of the sine waves ae preserved.  But the 

arriving I and Q samples are at a much lower rate.  

129. Accordingly, before up-converting can be performed digitally, additional samples 

of the I and Q must be created.  Fortunately, since the original samples of the in-phase and 

quadrature components contain all of the information needed to reconstruct each signal in its 

entirety, digital interpolation is readily performed to “fill-in” the missing samples.  

130. The up-converted samples are next summed, the sum is converted to analog 

samples by a D/A converter, and the analog samples are passed through an intermediate 

frequency filter to remove all but the analog intermediate frequency signal from the spectrum of 

the samples.  Except for any quantization noise introduced by the original digitization of the 

analog in-phase and quadrature signals, the resulting signal is exactly the same as that which 

would be produced by an analog up-converter. 

131. Digital up-conversion to a radio frequency can be performed in an analogous 

fashion, but the sampling frequency of the digital local oscillator (and the rate of interpolated 

samples) must be correspondingly higher.  Up-conversion to a radio frequency signal can also be 

achieved by first performing a digital up-conversion to an intermediate frequency, filtering the 

analog samples, and up-converting from intermediate frequency to radio frequency with a 

conventional analog up-converter. 

132. There are several other techniques that can be applied to produce process digital 

samples in such a way that, after filtering by an appropriately-shaped intermediate (or radio) 

frequency filter, will result in an analog representation of up-converted in-phase and quadrature 

analog signals.   
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133. One type of digital down-converter is shown in Figure 15.  Arriving is an analog 

signal corresponding to in-phase and quadrature baseband signals that were up-converted to an 

intermediate (or radio) frequency signal.   

 

 

For illustrative purposes, suppose that this signal is sampled at a rate of at least 2 x (B + f), where 

as before, B is the bandwidth of the in-phase and quadrature signals and f is the intermediate (or 

radio) frequency.  These samples are digitized by an A/D converter, replicated, and sent to a pair 

of digital multipliers where they are multiplied by digital samples of an intermediate (or radio) 

frequency sine wave, and 90o phase shifted sine wave, produced by a digital local oscillator.  But 

here, since the underlying baseband signals have a bandwidth of only B, there are too many 

samples appearing at the output of the multipliers, that is, the sampling frequency of at least 2 x 

(B + f) is higher than needed at the output of the digital multipliers.  Accordingly, the samples 

are decimated, that is from the higher number of samples, a lower number of samples is 

generated.  As explained earlier, the simplest way to accomplish this is by simply discarding 

unnecessary samples, that is, for each stream of samples produced by the two digital multipliers, 

a periodic set of samples at a rate of at least 2 x B is retained; the excess samples are discarded.  

Figure 15 
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Finally, the decimated digital samples are sent to a D/A converter and the analog samples are 

filtered by a low-pass filter adequate to recreate the original analog in-phase and quadrature 

signals with no aliasing distortion. 

134. As with digital up-conversion, there are other techniques requiring fewer samples 

that can be applied to achieve digital down-conversion. 

135. With regard to digital up-conversion to a radio signal, the same analog signal is 

produced whether the digital samples of baseband in-phase and quadrature signals are (1) 

digitally up-converted to an intermediate frequency, converted to an analog signal, and further 

up-converted to a radio intermediate frequency, or (2) digitally up-converted to a radio frequency 

and then converted to an analog signal.  In both cases, the digitized baseband samples contain all 

of the information from which the correct radio frequency signal can be produced.  Accordingly, 

the baseband samples, any intermediate frequency samples, and any radio frequency samples are 

all referred to a being digital RF. 

136. Similarly, with regard to digital down conversion, the same analog signal 

baseband signals are produced whether (1) digital samples of a radio signal are digitally down-

converted to an intermediate frequency, further digitally down-converted to digital baseband 

signals, and finally filtered to produce analog baseband signals; (2) digital samples of a radio 

signal are digitally down-converted to digital baseband I and Q signals, and finally filtered to 

produce analog baseband signals; or (3) the analog radio signal is down-converted to an 

intermediate frequency by an analog down-converter, sampled, digitized, and digitally down-

converted to digital baseband I and Q signals, which are then converted to analog signals and 

filtered to produce analog baseband signals.  In all cases, digitized baseband samples contain all 

of the information and representative of the any intermediate frequency or radio frequency 
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analog signals are derived and converted to analog baseband signals. Accordingly, the baseband 

digital samples, any intermediate frequency digital samples, and any radio frequency digital 

samples are all referred to a being digital RF.  See, for example, the CPRI Standard, discussed 

below describing complex baseband IQ samples as “digitized radio”; see also T.Schilcher “RF 

applications in digital signal processing” CERN European Organization for Nuclear Research, 

CERN Accelerator School, Digital Signal Processing, Proceedings 249-283, at 253 (“The 

terminology ‘IQ’ originates from the representation of an RF signal which can be in either polar 

(amplitude/phase representation) or in Cartesian coordinates.”)  Digital baseband I and Q 

samples are representations of the RF signal but using Cartesian coordinates, also known as in-

phase and quadrature components.          

E. Cellular Communication Basics 
 

137. Cellular communication systems are systems that extend telephone and data 

services (such as email and web browsing) via wireless radio frequency (RF) waves to mobile 

devices (such as cell phones and laptop computers).  Components of cellular systems include 

base stations, mobile devices, and infrastructure.  The basic idea is to extend service from base 

stations to the mobile devices via wireless RF signals over a distance that rarely exceeds a few 

miles, and is often much less.  Between the base station and the other end point of a connection 

(which may, for example, be a wired telephone or a web site), the signals are carried via 

conventional wired facilities (such as buried telephone cabling and fiber optic cables) over 

distances that may range up to several thousand miles.  Thus, one of the responsibilities of a base 

station and its associated antenna system is to convert wireless RF signals into conventional 

wired electronic signals, and vice-versa. 
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138. Thus, cellular systems are essentially wireless access systems, providing access to 

the world-wide telecommunications infrastructure.  The infrastructure consists of buried cabling 

and various types of switches such as Internet routers.  Accordingly, it is typically only the “last 

mile” that uses a wireless RF signal; for most of the journey, the signals are carried by 

conventional, non-radio-based, cabled facilities. 

139. Of course the ultimate destination of a cellular signal may be another mobile 

device, in which case the signal path would consist of a short wireless RF segment from the first 

mobile device to its base station, a long non-radio-based segment over buried cabling and other 

infrastructure equipment from the first base station to the destination base station (which may be 

several thousand miles away), and another short wireless RF segment from the destination base 

station to the destination mobile device. 

140. Generally speaking, each base station communicates with (or “serves”) what may 

be a large number of mobile devices using its antenna to transmit and receive propagating 

wireless RF waves.  Since these RF signals attenuate with distance as they propagate away from 

the originating antenna, a base station’s “cell” consists of the region over which the wireless RF 

signals sent from a base station remain sufficiently strong to be detectable at the receiving 

mobile devices, and vice-versa.  The region over which cellular service is to be extended is 

divided into a set of overlapping “cells”, each of which typically has its own base station.  The 

coverage area of a base station is often referred to as its “footprint.” 

141. The direction of signal flow from the base station to a mobile device is known as 

the “forward” path, “downlink,” or “downstream” direction, and the direction of signal flow 

from a mobile device to the base station is known as the “reverse” path, “uplink” or “upstream” 
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direction.  It is typically (but not always) the case that the downlink signals occupy a different 

portion of the electromagnetic radio spectrum than the uplink signals.   

142. A base station is typically owned and operated by a wireless service provider 

using certain wireless radio frequency spectrum purchased or licensed from FCC (“licensed RF 

spectrum”).  Since each base station is capable of serving several or many mobile devices, a 

mechanism is needed to allow the radio frequency resources of the base station to be shared 

among the mobile devices.  There are several ways of accomplishing this.  For simplicity, and 

for the purposes of this background tutorial, only one will be considered:  Frequency Division-

Multiple-Access (FDMA).   

143. Consider first the downlink direction.  As explained earlier, with FDMA, the 

downlink RF spectrum is divided into some number of non-overlapping radio channels, each 

capable of carrying a signal intended for one mobile device at any moment in time.  Each such 

radio channel consists of a range of radio frequencies, with the range of frequencies assigned to 

one channel being different than the range of frequencies assigned to every other channel.  

Accordingly, each mobile device then “tunes” to the radio channel (or range of RF frequencies) 

that carries its downlink signal.  This is similar to broadcast entertainment radio, wherein each 

radio transmitting station is assigned to one radio channel, and each radio receiver “tunes” to and 

accepts the signal from only one of the broadcasted channels.   

144. In the downlink direction, the base station collects the electronic signals intended 

for its served mobile devices from the infrastructure, processes and converts each to an RF signal 

on a different radio channel, combines these radio signals (each on a different set of RF 

frequencies) together, and sends this composite signal to its antenna over a segment of 

conventional cable (that is, the signal is not yet propagating wirelessly).  The function of the 
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antenna is to cause this composite signal to radiate into space without any underlying cable; the 

antenna does not separate out any of the original signals from the composite.  Thus, the antenna 

is essentially a “transducer” which accepts an electrical RF signal (having RF spectrum and 

containing some arbitrary composite of underlying modulated information signals) that arrives 

over a segment of cable and converts it into a wireless signal that radiates, without any cabling, 

over the footprint of the base station’s cell; the antenna simply radiates the composite electrical 

RF signal with which it has been presented; the underlying information signals are irrelevant to 

this process.   If effect, from the antenna’s perspective, it is simply transducing a single 

composite signal with no awareness that this composite is composed of a collection of 

underlying signals each of which is typically intended for a specific mobile device.   

145. The following drawing illustrates radiation from a base station over the idealized 

hexagonal footprint of a cell.   

146. The much smaller antenna in each mobile device within that cell captures a 

replica of the composite signal radiated by the base station’s antenna.  After conversion from a 

radio to electrical format, the electronics within the mobile begins the process of recovering, 

from the composite, those underlying signals intended for itself. 
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147. At the base station, the process of converting the electrical signals into 

corresponding RF signals may be a multistage process.  For example, the electrical signals might 

first be converted into “intermediate frequency” signals prior to final conversion into electrical 

RF signals.  The intermediate frequency signals are similar to RF signals, but are each of a lower 

frequency.   

148. Similar procedures apply in the uplink direction.  The uplink may be partitioned 

into a number of radio channels, each assigned at any given time to one mobile device.  Each 

mobile device converts its electrical signal into an electrical RF signal over the range of RF 

frequencies assigned to its radio channel (again, this might be a two-step process involving a 

conversion first to an intermediate frequency signal), and sends this to its antenna for cable-free 

transmission toward the base station.  The electrical RF signal (which occupies only those radio 

channels assigned to that mobile) is then radiated by the mobile’s antenna and becomes a 

wireless RF signal.   
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149. The base station is tuned to receive all of the RF frequencies in the service 

provider’s uplink RF spectrum, including whatever noise or mobile uplink signals may be carried 

on those frequencies.  The base station’s antenna has no way of knowing whether the arriving RF 

signals are noise or data signals, or where the RF signal originates from.  The base station 

antenna simply operates to collect the entire received wireless RF uplink spectrum and any 

signals which may be carried on any frequencies within that spectrum, and feeds the composite 

received RF spectrum into a segment of cabling (as an RF electrical signal), as if all portions of 

that composite RF signal had in fact originated at a single device.  At this point, the base station 

has no way of knowing whether any mobile signals are present.   Nonetheless, due to frequency 

division multiplexing, each of the individual RF signals that make up the composite upstream RF 

signal remains distinguishable since each is on its own unique set of RF frequencies.  The base 

station then separates this composite electrical RF signal into its constituent channels and 

converts the signal on each channel into an electrical signal appropriate for transmission within 

the infrastructure (this conversion may be two step, with the signals first converted to signals at 

intermediate frequencies and then converted to electronic signals appropriate for delivery to the 

infrastructure). 

150. RF spectrum is regulated by the Federal Communications Commission (FCC).  

Wireless service providers (such as AT&T and Verizon) purchase or license segments of 

broadband RF spectrum from the FCC, and then employ that RF spectrum at RF antenna sites to 

provide wireless service to its customers within an RF antenna’s coverage area, which I have 

illustrated in the drawing above.  The base station transmits its licensed segment of broadband 

analog RF spectrum to the antenna.  The antenna radiates the broadband RF spectrum wirelessly 

to cell phones within its coverage area. 
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151. Each licensed RF spectrum has a bandwidth defining a range of RF frequencies, 

also known as RF carriers or RF carrier frequencies.  The number of usable RF carrier 

frequencies within a segment of RF spectrum will depend on the communication scheme 

employed by the wireless service provider.  For example, OFDMA-based schemes use very tight 

frequency spacing compared to conventional FDMA-based communication schemes, and thus 

defined more usable frequencies. 

152. As explained earlier, an information signal or original data signal (also known as 

original baseband signal, e.g., voice, video, computer data) refers to the signal before it has been 

encoded or modulated onto an RF frequency carrier.  So that the information can be transmitted 

wirelessly, the base station will encode or modulate information signals onto RF carrier 

frequencies.  The wireless communication protocol (4G, 3G etc) employed by the service 

provider determines how the information signals are encoded onto the RF carrier frequencies.  

The level of activity within the wireless network will determine how many of the RF frequencies 

have been encoded with information signals.  Regardless of which, if any, RF frequencies have 

been encoded with information signals, the composite of all the RF frequencies within the 

licensed spectrum is transported to the co-located RF antenna where it is wirelessly propagated 

throughout the radio cell.  At a high level, the following drawing illustrates the downstream path 

from the information signals received by the base station to the RF antenna which wirelessly 

transmits the RF spectrum to the mobile device that receives the RF spectrum and unpacks or 

demodulates the information signals from the RF spectrum.    
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153. Between the base station and mobile device, the service provider generally allows 

no access to the information signals encoded or carried on the RF spectrum.  Thus, whether the 

RF spectrum carries video or voice information on any particular RF frequency, or no 

information, is known only to base station that packages the data and the cell phones that receive 

and unpack any data from the RF spectrum.   

F. Propagation Impairments 
 

154. Propagating RF signals suffer from a number of impairments.  RF signals suffer 

impairments both when transmitted wirelessly and also when transmitted over cables.  As 

already mentioned, wireless RF signals attenuate with distance as they propagate away from the 

radiating antenna. 

155. Also, wireless RF signals may be blocked by physical impairments encountered 

along the path from the transmitting to receiving antenna.  For example, a large building in the 

line-of-sight path between the transmitting and receiving antennas may reflect a large portion of 
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receives a composite uplink RF signal over a segment of cable).  Numerous variations of the 

above concepts are possible. 

H. Relationship to the Asserted Patents 
   

172. The asserted patents relate to a distributed antenna system for the digital transport 

of RF signals in a cellular wireless communication system (which I will refer to as a “digital 

DAS”).   

 1. The ‘402 Patent Family 
 

173. Each of the patents in the ‘402 patent family (‘218, ‘286, ‘402, and ‘982 patents) 

share a common specification.  At a high level, the ‘402 patent family is directed to a digital 

DAS having multiple distributed remote antenna units, with each remote antenna unit 

transmitting a digital recording of a composite signal contained within certain received wireless 

RF spectrum (e.g., the service providers licensed RF spectrum) to a shared upstream unit (e.g., a 

host unit).   

 

174. In the uplink, each remote antenna unit: (a) receives a composite signal contained 

within the wireless RF spectrum (and whatever noise or mobile radio signals carried thereon) 

from its coverage area, (b) agnostically records the wireless RF spectrum (i.e., without regard to 

what’s carried thereon – noise or data, and without knowing what communication protocol was 
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used by any received cell phone transmissions) by sampling the entire composite signal at a 

sampling rate sufficient to allow the subsequent recreation of the composite signal, (c) generates 

a digital sequence by converting each sample into its digital representation, and (d) transmits the 

digital sequence to a shared upstream host unit.   Since the digital sequence was created by 

digitizing samples of the composite signal received by the antenna, it is representative of the 

received RF spectrum, that is, it is a digital record the composite received signal.  Sampling may 

be done prior to any down-conversion, after down-conversion to an intermediate frequency, or 

after down-conversion to I and Q baseband.  Moreover, sampling may be done at RF or IF and 

the digital representation of the samples may be digitally down-converted and decimated.  It is 

even possible that sampling and digitization might be done after down-conversion to IF or 

baseband I and Q and that digital up-conversion with interpolation be done prior to sending the 

digital stream created from the digital samples back to the upstream unit. 

175.   It is important to understand that this process of creating a digital representation 

of the composite signal contained within the wireless radio spectrum does NOT involve any 

separation of the composite into any underlying individual signals sent by the mobile stations.  In 

fact, no such signals may even be present.  (For example, there may be no mobile stations 

contained within the footprint of that remote antenna unit.)  The remote antenna unit merely 

treats the composite signal that is received by its antenna (which may consist of the superposition 

of background noise, interference from other unaffiliated radio transmissions and any number of 

mobile signals each on its own radio channel) as a single signal occupying the entire wireless 

radio spectrum.  It is this composite signal that is sampled, digitized, and sent to the upstream 

unit as a digital sequence representing a digital record of that composite signal. 
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176. Moreover, whether the digital stream is created from baseband I and Q samples, 

from samples at IF, or from samples at RF, it is still a digital representation of the same single 

composite RF signal that arrived at the antenna, that is, it is a digital RF signal comprised of 

digital RF samples.  As explained earlier, the spectrum of the underlying composite signal is the 

same, independent of the center frequency.  Accordingly, digitized samples taken at RF, IF, or 

baseband are representative of the same analog RF signal that arrived at the antenna. 

 

 

177. The shared upstream unit receives the sequence of samples from the respective 

remote antenna units and digitally sums the corresponding digital samples from the respective 

remote antenna units by mathematically adding corresponding digital values of the recorded 

samples.  The digital summing results in one set of digital samples representing a composite RF 

spectrum for all the remote antenna units. 
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178. Figure 4 from the specification of the ‘402 patent family is reproduced below.  It 

is a block diagram for a host unit described in the specification. I have annotated Figure 4 to 

describe the downlink and uplink paths. 

2 sets of samples entering the 
upstream unit representing RF 
spectrum as heard by two 
different remote antenna 
units (RAU A and RAU B) 

After summing, only 1 set of summed samples (e.g., 1S = 1A + 1B) 
continues upstream.  As a result, any further upstream circuitry in 
the host, such as the digital‐to‐analog converter, is shared by both 
remote units.  From the perspective of the base station and the 
circuitry upstream from the digital summer, the signal appears as 
if it was collected by a single antenna, not multiple antennas.   
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179. In the downlink direction, the specification discloses a distributed antenna system 

in which a distribution unit (called the host unit in the specification) down-converts a composite 

downlink RF signal to an intermediate frequency (see #2 above), converts this into a sequence of 

digitized samples (see #3 above – more about this in just a moment), and delivers this sequence 

of digitized samples over a fiber optical cable to each of several remote antenna units (see #4 and 

#5 above).  At each remote antenna unit, the arriving stream of digital samples is first converted 

back into the composite intermediate frequency signal from which it was derived, then is up-

converted back to the composite electrical radio signal, and then is delivered to its antenna for 

free space radiation. 

180. Note that the above drawing represents one embodiment of the ‘402 patent.  As 

explained earlier with regard to the uplink direction, it is also possible for digitized samples of 
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the composite RF signal presented by the base station, or for digitized samples of baseband I and 

Q, to be sent to each remote unit.  Also, it is possible for the digitized samples that are sent to be 

created from a DUC or DDC procedure.  In all cases, the digital samples that are sent are digital 

RF. 

181. In the uplink direction, each remote receives the wireless RF spectrum from its 

coverage area, converts this to an electrical RF signal, down-converts the RF signal to an 

intermediate frequency signal which is converted into a sequence of digital samples and sent 

over a fiber optical cable upstream to the host unit. As previously explained, for each remote 

antenna unit, the sequence of digital samples sent to the host unit is a digital representation of the 

RF spectrum (and whatever noise, interference, or mobile signals, if any, are carried thereon) 

received from the remote antenna unit’s coverage area.  The host unit receives the sequence of 

digital samples from each of the remote antenna units and digitally sums the corresponding 

samples (see #7 above), resulting in one sequence of samples, instead of multiple.  The summed 

digital samples are then converted into a composite analog signal (see #8 above).  After 

conversion to analog, the signal is upconverted (translated) to IF via analog mixer.  The 

composite intermediate frequency signal is then converted (translated) to a composite RF signal 

(see #9 above) for delivery to the base station (see #10 above).  As before, although the above 

drawing represents one embodiment of the ‘402 patent, it is also possible for digital RF stream 

arriving from each remote unit to be at RF, IF, or baseband (I & Q), for digital summing to be 

done directly on those arriving samples or after up conversion (to IF or RF) or down-conversion 

(from RF or IF).  Also, it is possible for the digitized samples that are summed are the result of a 

DUC or DDC procedure.  In all cases, the digital samples that are summed are digital RF, and 

are the summed samples.  The composite RF signal corresponding to these summed samples may 
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involve analog up conversion in addition to, or as an alternative to, digital up-conversion.  In all 

cases, the same composite analog RF signal is sent to the base station.  The base station (but not 

the host unit) then proceeds to process this composite so as to recreate the underlying individual 

mobile signals and distributes these to the wireline infrastructure.  

 2. The ‘747 Patent 
 

182. The ‘747 patent discloses a distributed antenna system having a host that makes 

more efficient use of the downlink serial transport.  The specification discloses a host unit that 

receives inputs of different bandwidth segments of RF spectrum.  For each bandwidth segment, 

the host includes circuitry for generating a stream of digital samples representing the bandwidth 

segment.  The rate of sampling is tailored to the bandwidth of each bandwidth segment which 

improves the digital data rate of the transmission over the cable.   

183. This is illustrated in Figure 2 of the ‘747 patent, which I have reproduced below 

with my comments.    

 

184. The left side of Figure 2 shows the different bandwidth segments of received RF 

spectrum.  The bandwidth of each bandwidth segment is illustrated as being 5 MHz, 40 MHz, 25 

MHz, and 5 MHz for segments A-D respectively.  The right side of Figure 2 shows the serial 
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of the original filing, and (b) sufficiently enables a person skilled in the art make and use the 

claimed invention without undue experimentation. 

A. “shared circuitry” (‘982 patent, claim 1)  
 

315. I disagree with Dr. Bims’ assertion in declaration (¶¶ 227-239) and report (¶¶ 

238-254) that the intrinsic evidence fails to inform one of skill in the art what “shared circuitry” 

means or that one of skill in the art would not be able to understand what is claimed by “shared 

circuitry.”   

316. Claim 1 of the ‘982 patent specifically calls out “at least two digital remote units 

coupled to the host unit” and that the host unit includes shared circuitry for distributing signals 

between “the digital host unit and the at least two digital remote units.”  As if this was not clear 

enough, during prosecution history the patentee explained that a prior art transceiver circuit was 

not shared because “There is no teaching whatsoever in Russell that a transceiver unit 130 can 

be used to serve multiple remote units 102. …Russell clearly shows only a single pair of fibers 

going to a single remote antenna unit 102.”  From these teachings it would have been understood 

by one of ordinary skill in the art that “shared circuitry” was intended to mean circuitry that is 

used to support more than one remote unit.    

317. In his declaration on claim construction, Dr. Bims identified that same 

interpretation for “shared circuitry” (i.e., the one easily derived from the claim language itself) as 

a possible interpretation.  In doing so, Dr. Bims also points to support for that same interpretation 

in the specification, drawings, and prosecution history.  Bims decl, ¶¶ 233 and 236 (citing to 

reproduced Fig. 1 of the ‘982 patent); Bims report, ¶244 (noting that for his report Dr. Bims 

deletes Fig. 1 of the ‘982 patent which illustrates one Digital Host Unit being shared by multiple 

Digital Remote Units).   
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318. In his declaration, Dr. Bims first refers to the ‘982 patent’s specification and Fig. 

1 and admits that one interpretation (i.e., that “shared circuitry” was intended to mean circuitry 

that is used to support more than one remote) is illustrated in Fig. 1 of the ‘982 patent.  Bims 

decl, ¶ 233.  He explains that: “the circuit or circuitry components could be shared with other 

devices that the Digital Host Unit (DHU) communicates with, such as … one or more Digital 

Remote Units (DRUs), one or more Digital Expansion Units (DEUs), etc., illustrated in FIG. 1 

of the ’982 Patent:”  Bims decl, ¶ 233 (emphasis added).  Immediately following this proposed 

interpretation for “shared circuitry”, Dr. Bims reproduced Fig. 1 -- the Figure he concedes 

illustrates his proposed interpretation.  Bims decl, ¶ 233.   

 

 

319. In my view Fig. 1 makes it very easy for the reader to understand what Dr. Bims 

was saying about what “shared circuitry” could mean, i.e., it is what is illustrated in Fig. 1.   

Fig. 1 in facts shows multiple Digital Remote Units (DRUs) and multiple Digital Expansion 

Units (DHUs) all communicating with the wireless network (e.g., in the upstream to a base 
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station) along a path that includes a shared Digital Host Unit (DHU).   That illustrated 

communication path employs a shared Digital Host Unit to communicate with the wireless 

network. As recognized by Dr. Bims, in part of that communication path, there is “shared 

circuitry” in the Host Unit, and it refers to circuitry components “shared with other devices that 

the Digital Host Unit (DHU) communicates with, such as … one or more Digital Remote Units 

(DRUs).”  

320. Dr. Bims then turns to the prosecution history in paragraph 236 of his declaration 

and acknowledges that it also supports the very same interpretation he proposed as being 

supported by the specification and Fig. 1, stating:   

Based on the above assertion by the Applicant [during prosecution], it would 
appear that the Applicant intended the “shared” portion of the “shared 
circuitry” to refer to the circuitry that is shared by a Digital Host Unit (DHU) 
between or with two or more Digital Remote Units or DRUs (referenced as 
DRUs 40 in FIG. 1 reproduced above).    
 

Bims decl, ¶ 236 (emphasis added).  Therefore, Dr. Bims concedes that at least in light of the 

prosecution history, one of skill in the art would understand the meaning of shared circuitry.  

321. In his expert report, Dr. Bims describes the same interpretation as being supported 

by the specification, illustrated by Fig. 1, and supported by the prosecution history because, in 

Dr. Bims’ words, the “Applicant intended” that meaning for shared circuitry.  When drafting his 

expert report, however, Dr. Bims chose not to reproduce Fig. 1 and thus also dropped the 

reference to Fig. 1 being “reproduced above,” a Figure that in my view makes this basic issue 

very simple to understand.  

322. That the claims call out shared circuitry in the host makes sense, given that one of 

the problems identified in the specification that is overcome by the invention is that prior digital 

systems were point-to-point.  The specification explains that in a point-to-point system, each 
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remote antenna unit required its own host unit to be the upstream RF to digital interface.  See 

‘402 Spec at 2:32-46 / ‘982 Spec at 2:19-33.  The specification explains that having a separate 

host unit for every remote unit (especially where installations might have 20 remote units in one 

building) requires too much equipment and cost. 

                Point‐to‐Point Systems           Point‐to‐Multipoint System 

   

Therefore, the intrinsic evidence teaches not only that “shared circuitry” is circuitry in one host 

that is used to serve multiple remote units, but also the intrinsic evidence teaches which circuitry 

we should expect to be shared, that is, the circuitry which is the “RF to digital interface” in the 

host.  This is exactly what we see in the exemplary embodiment of Figure 4. 

323. To illustrate the point made in the previous paragraph, Figure 4 (a circuit drawing 

for a host unit) is annotated in each of Drawings A, B, and C below.  With reference to the 

circuitry for the host unit of Figure 4, in Drawing A, I show the downstream or forward path to 

Remote Antenna A, and the upstream or reverse path from Remote Unit A.  In Drawing B, I 

show the downstream or forward path to Remote Antenna B, and the upstream or reverse path 

from Remote Unit B.  Drawing C shows the forward and reverse signal paths for both Remotes 

A and B.  As I have noted in Drawing C, we can easily see that the circuitry in the host unit that 

forms the RF to digital interface (both in the upstream and in the downstream) is used to support 

multiple remote units.  
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Drawing A 

 

Drawing B 

 

 

Drawing C 
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324. It is not difficult to determine which circuitry in the host is used to support 

multiple remote units.  As suggested in the background of the specification, the shared circuitry 

in the downstream includes, for example, the circuitry in box 491, the mux 465, and fan out 

buffer 431 that form the RF to digital interface.  These circuits accept an incoming RF signal, 

amplify, filter and downconvert that signal, digitize the signal, and then multiplex and split that 

signal for distribution to multiple remote units.  The signal being delivered to more than one 

remote unit will have passed through at least these same circuits together.  The same is true in 

the upstream or uplink direction.  Starting with the summing unit 498 of the FGPA, the overflow 

algorithm and the circuits of box 495, the signals from multiple remote antenna units pass 

through the same circuits together as a composite signal.  Because these RF to digital interface 

circuits are being used to support multiple remote units, the remote units are sharing these 

circuits in the host, both in the downstream and in the upstream directions respectively.   

325. One of skill in the art would easily be able to identify which circuits in the host 
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were being used to support multiple remote units, and, in the disclosed embodiment, for 

example, the shared circuits include the RF to digital interface circuits (things like the mixers and 

the analog to digital and digital to analog converters).  The disclosed embodiment, however, 

achieves considerable cost savings by using its RF to digital interface to support multiple remote 

units, not just one.  Sharing these circuits among multiple remote units is made possible, for 

example, by the addition of the digital summer and the splitter (which are also shared circuitry). 

326. In summary, the intrinsic record including the claims, the specification, the 

drawings including Figs. 1 and 4, and the prosecution history reasonably inform someone skilled 

in the about what “shared circuitry” means.  My declarations submitted in the claim construction 

proceedings were used to create slides for the hearing.  Reproduced below are slides on this issue 

that in my view provide an excellent summary on this issue.  
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327. In his expert report, Dr. Bims turns to the extrinsic record and creates confusion 

where none exists.   

328. First, referring to the two declarations I submitted during claim construction 

proceeding, Dr. Bims isolates phrases from my first report and suggests that what I said in my 

first report is not consistent with what I said in my second report. That is not true.   

329. Below I have included excerpts from first declaration for claim construction (I 

have highlighted certain text included in the excerpts).   

330. In my first declaration, I introduce the ‘402 patent family (which includes the 

‘982 patent) as shown below, showing multiple remotes communicate with the wireless network 

along a path that includes a shared host unit. See excerpt below.  
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331. As shown in the following three excerpts from my first declaration, I also refer to 

Figure 4, and, as I did in my second declaration, I describe the uplink and downlink and 

communication paths and point out multiple examples of shared circuitry both in the uplink and 

downlink paths.  In the third excerpt below, I again point to the “circuitry in the digital host unit 

that supports more than one digital remote unit” and, just as I did with respect to Fig. 4, I point to 

exemplary circuitry in the communication path (e.g., the “shared analog to digital converter”). 

Thus, Dr. Bims assertion that in my first declaration, I “summarily defined this term [shared 

circuitry] as ‘circuitry in the digital host that supports more than one digital remote unit’ without 
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any detailed support from the specification” is simply not true.  
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335. In this regard, I have reviewed Dr. Bims deposition.  He was asked the following 

question.    

 

336. Bims deposition transcript at p. 72.   Later in his deposition at page 80 of his 

deposition transcript he drew the downlink path in Fig. 4 to DRU A (in red) and then drew the 

downlink path in Fig. 4 to DRU B (yellow highlighter).  See Bims deposition Exhibit 8.  What is 

important is that even Dr. Bims was able to demonstrate through Exhibit 8 that he understood 

there were many examples of circuitry in the digital RF interface shared by DRU A and DRU B 
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(see e.g., the overlapping red/yellow paths commencing at the upper left hand corner of Exhibit 8 

(Fig 4) to the “Fan Out Buffer” 407.  After the Fan Out Buffer one skilled in the art would know 

at that point the signal paths do not overlap and, thus proceed from that point on separate paths to 

their respective outputs at the upper right hand corner of Exihibit 8 (Fig. 4).  

 

337. Even by Dr. Bims account, there are clear examples of shared circuitry in the 

shared part of the signal paths.  Nonetheless, he first contends that it’s too imprecise as to where 

the signal splits out at the FAN out buffer.  Dr. Bims is quibbling about a minor point.  There is 

no question that the signal is split out after the fan out buffer 407.  Dr. Wala and I agree on this 

point.   

338. Second, Dr. Bims contends that there is confusion whether the circuits such as the 

synthesizer 476 are shared circuitry. Again, a person of skill in the art reading the specification 

would first understand the importance of examining whether the downstream and the upstream 

signal paths include circuitry supporting multiple RAUs (see, e.g., slide 52 below).   Slide 52 
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identifies clear examples of shared circuitry in both the downstream signal path and upstream 

signal path, and in my view reasonably inform someone skilled in the art about what “shared 

circuitry” means.  If there are other components such as the synthesizer 476 that supports, for 

example, a circuit component in either the upstream or downstream shared signal path  (as 

illustrated slide 52 below) then that component would also be considered shared circuitry.   

      

339. In sum, the intrinsic record including the claims, the specification, the drawings 

including Figs. 1 and 4, and the prosecution history reasonably inform someone skilled in the 

about what “shared circuitry” means.  Therefore, I disagree with Dr. Bims’ statements to the 

contrary in his declaration (¶¶ 227-239) and his report (¶¶ 238-254). 

340. (written description and enablement) I have also considered Dr. Bims 

statement that “shared circuitry” as recited in the claim fails the written description and 

enablement requirements.  Dr. Bims’ conclusory statement is not analysis of these issues.  

341. As noted, Dr. Bims does not provide any separate analysis of the written 

description or enablement issues.  In other words, the only support he provides for the written 

description and enablement contention is his view that the term is indefinite. 
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342. Share circuitry is recited as follows in the claim:  “the digital host unit includes 

shared circuitry that performs … distribution of … signals between the digital host unit and the 

at least two digital remote units …” 

343. As discussed above, “shared circuitry” is not indefinite.  The history of Dali and 

Dr. Bim’s contentions discussed above and the lack of any indefinite rejections by the patent 

examiners show that Dali and Dr. Bims are creating confusion where none exists.  Further, 

knowing that claim terms are viewed through the lens of a person skilled in the art in view of the 

intrinsic record (e.g., the claim language, the written specification, the drawings, and the 

prosecution history), it is clear that there is more than adequate patent disclosure as filed, 

including the written specification and drawings (including Figs. 1 and 4),4 to establish that the 

patent as originally filed (a) reasonably conveys to that person that the inventor had possession 

of the claimed subject matter at that time of the original filing; and (b) sufficiently enables a 

person skilled in the art make and use the claimed invention without undue experimentation. 

  

                                                            
4 See also CommScope’s response to interrogatory no. 30 wherein Dali was provided for a more detailed listing of 
cites to the specification for certain claim language of CommScope’s asserted patents.   
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d. “wireless”  (‘286 Patent, claims 1, 23, ‘402 Patent, claims, 1, 20) 
 

408. I disagree with Dr. Bims that the use of the term “wireless” or “wireless radio 

frequency spectrum” is vague, unclear, or indefinite.  The term appears, for example, in the ‘286 

patent at claims 1 and 23.  Using the term “wireless” in the claims to emphasize that the “radio 
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frequency spectrum” being received and digitized by the remote antenna units is spectrum that is 

associated with wireless communications is entirely consistent with the fundamental goal of 

antenna systems, which is to support wireless communications.  That one of skill in the art would 

understand antenna systems to be employing radio frequency spectrum for wireless 

communications, admittedly would not need to be stated, but stating explicitly what would 

already be implicitly understood by one of skill in the art does not make the term “wireless” or 

“wireless radio frequency spectrum” indefinite or confusing.   

409. Multiple Dali patents use the phrase “radio frequency” in combination with the 

word “wireless”, for example in the phrase “wireless radio frequency (RF) transmitter.”  See, 

e.g., 8,224,266 at 1:24-25 (“wireless radio frequency (RF) transmitter”); 9,112,549 at 2:39-42 (“a 

wireless RF signal”); 9,077,297 at Abstract (“wireless RF signals”).  

410. My declarations submitted in the claim construction proceedings were used to 

create a summary slide addressing “wireless” as used in the claims.  I have reproduced that slide 

below.  
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411. I have reviewed Dr. Bims expert report with respect to this claim term and it does 

not change my opinion.  At paragraph 469, Dr. Bims suggests that I have not provided any 

explanation to distinguish between radio frequency spectrum and wireless radio frequency 

spectrum.  Dr. Bims is wrong.   As I said in my prior responsive declaration and as repeated 

above, stating explicitly what would already be implicitly understood by one of skill in the art 

does not make the term “wireless” or “wireless radio frequency spectrum” indefinite or 

confusing.  Further, Dr. Bims states that I point out that Dali’s own patents use the term 

“wireless” in combination with “radio frequency.”  Dali’s own use of the phrase that Dr. Bims is 

discussing, in my opinion demonstrates that Dr. Bims’ opinion of indefiniteness is unreasonable.  

That Dali itself uses this phrase in its own patents shows that those of skill in the art do not 

become confused or unable to understand the meaning to be given to these terms when used in 

combination.  Evidence of how those of skill in the art use a phrase seems to be entirely relevant 

to whether or not the phrase is indefinite to those of skill in the art.   

 e. “wireless spectrum comprises a cellular radio frequency 
spectrum and any modulated transmissions from the wireless 
units carried by the cellular radio frequency spectrum of the 
wireless spectrum (‘402 Patent, Claim 16) 

 
412. (written description and enablement)  I disagree with Dr. Bims that this phrase 

lacks written description or enablement.  This limitation largely parallels the limitations 

discussed above (e.g., the limitation in claim 1 of the ‘218 patent that recites “a respective 

original upstream wireless signal comprising the upstream radio frequency spectrum and any 

upstream transmissions”) and is supported by the same passages of the specification already 

cited and discussed above with respect to the similar language in claim 1 of the ‘218 patent.  The 

phrase adds that the radio frequency spectrum is “cellular” and that the transmissions from the 

wireless units are “modulated.”  Both of these limitations are supported and enabled by the 
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	Ex. J
	I. INTRODUCTION
	A. Scope of the Report
	1. My name is Harry Bims, and I have been retained as an independent expert witness by counsel for defendant Dali Wireless, Inc. in case number 16-cv-377 in the United States District Court for the Northern District of Texas. I understand that plainti...
	2. I understand that CommScope has asserted the following claims from the CommScope Patents against Dali:
	3. This report addresses the invalidity of the asserted claims of the CommScope Patents. I submit this expert report in compliance with Rule 26(a)(2) of the Federal Rules of Civil Procedure, and I reserve the right to supplement this report pursuant t...
	4. The opinions I set forth herein are my own and are based on my review of materials in this matter and the education, experience, training, and skill I have accumulated.

	B. Qualifications
	5. My qualifications are set forth in my curriculum vitae, which is attached to this report as Exhibit A.
	6. I have worked extensively in the field of digital communications. I have studied telecommunications and systems engineering since approximately 1981. Further, I have more than twenty (20) years of industry experience in telecommunications, includin...
	7. I received a B.S. in Computer and Systems Engineering from Rensselaer Polytechnic Institute in 1985. In 1988, I received a M.S. in Electrical Engineering from Stanford University. In 1993, I received a Ph.D. in Electrical Engineering, also from Sta...
	8. After receiving my Ph.D. in 1993, I worked for Glenayre Technologies – Wireless Access Group, where I worked on applications for wireless communication, including inventing, designing, and building a patented two-way pager test system and co-develo...
	9. From 1999 to 2001, I was responsible for the software architecture for core SGSN (Serving GPRS Support Node) and GGSN (Gateway GPRS Support Node) products for the GPRS (Generic Packet Radio Services) market. I also held management responsibility fo...
	10. For example, I am the inventor of U.S. Patent No. 7,236,470 issued on June 26, 2007, which currently names Broadcom Corporation as its assignee. The application for this was filed with the United States Patent and Trademark Office (“USPTO”) on Sep...
	11. In another example, I am the inventor of U.S. Pat. No. 8,189,538 (“the ’538 Patent”), U.S. Pat. No. 8,144,640 (“the ’640 Patent”), U.S. Pat. No. 8,064,380 (“the ’380 Patent”), U.S. Pat. No. 7,957,741 (“the ’741 Patent”), U.S. Pat. No. 7,876,704 (“...
	12. I am currently an expert consultant for Protocomm Systems, LLC, and Bims Laboratories, LLC, both of which I founded. The services I provide include consulting in standards setting, technology assessments, engineering lab testing, and product analy...
	13. I am also currently the CEO of CUPP Computing, LLC.  This company provides network security solutions that include security gateways and consumer device products.

	C. Compensation
	14. I am being compensated at $600 per hour for services I provide in this matter. This compensation is my sole compensation and is not contingent upon my performance, the outcome of this matter, or any issues involved in or related to this matter.

	D. Information Considered in Forming Expert Opinions
	15. Throughout this report, my opinions are informed by the collection of materials included in my List of Materials Reviewed, attached hereto as Exhibit B. Where a document is particularly illustrative of some aspect of my opinion, I have specificall...


	II. PERSON OF ORDINARY SKILL IN THE ART
	16. Counsel has informed me of the legal standard governing the determination of the level of ordinary skill in the art. I understand that factors that may be considered in determining the level of skill include: the type of problems encountered in th...
	17. I understand that a person of ordinary skill in the art is a hypothetical person who is presumed to know the relevant prior art. I also understand that a patent’s claims must be construed from the perspective of a person of ordinary skill in the a...
	18. The application that resulted in the ’982 Patent was filed with the USPTO on December 19, 2003, and claims priority as a continuation of an application filed on July 19, 2000. Accordingly, I understand that the asserted claims of the ’982 Patent m...
	19. The application that resulted in the ’218 Patent was filed with the USPTO on November 12, 2009, and claims priority as a continuation of an application filed December 19, 2003, which claims priority as a continuation of an application filed July 1...
	20. The application that resulted in the ’286 Patent was filed with the USPTO on October 29, 2012. The ’286 Patent application claims priority as a continuation of an application filed November 12, 2009, which claims priority as a continuation of an a...
	21. The application that resulted in the ’402 Patent was filed with the USPTO on October 15, 2013. The ’402 Patent application claims priority as a continuation of an application filed October 29, 2012, which claims priority as a continuation of an ap...
	22. Based on my understanding of the ’982 Patent Family and my knowledge, experience, and teaching, it is my opinion that, as of July 19, 2000, a person of ordinary skill in the art of each of the asserted patents with the ’982 Patent Family would hav...
	23. The application that resulted in the ’747 Patent was filed with the USPTO on October 27, 2009, and claims priority as a continuation of an application filed April 6, 2006. Accordingly, I understand that the patent’s claims must be construed from t...
	24. It is also my opinion, based on my understanding of the ’747 Patent and my knowledge, experience, and teaching, the as of April 6, 2006, a person would be a person of ordinary skill in the art for the ’747 Patent if they had a bachelor’s degree in...
	25. The reason for the difference in the qualifications for a person of ordinary skill in the art is due to the accelerated development of wireless technologies in more recent years, post-2000. Starting around 2006, an undergraduate course of study em...

	III. UNDERSTANDING OF THE LAW
	26. I am not a legal expert and do not offer opinions concerning the relevant law in this report. I have been advised by Dali’s counsel, however, about the relevant legal standards that apply to the issues in this report. I have summarized my understa...
	A. Subject Matter Eligibility
	27. I have been informed and understand that 35 U.S.C. § 101 allows inventors to obtain patents on any new and useful process, machine, manufacture, composition of matter, or any new and useful improvement thereof. However, I also have been informed a...

	B. Prior Art
	28. It is my understanding that a patent or publication qualifies as prior art to an asserted patent claim if it was published prior to the invention of the asserted patent claim. I am informed that this is referred to as prior art under 35 U.S.C. § 1...

	C. Obviousness
	29. I understand that a claimed invention is unpatentable under 35 U.S.C. § 103 if the differences between the invention and the prior art are such that the subject matter as a whole would have been obvious at the time of the invention to a person hav...
	30. I understand that whether there are any relevant differences between the prior art and the claimed invention is to be analyzed from the view of a person of ordinary skill in the art at the time of the invention. A person of ordinary skill in the a...
	31. In analyzing the relevance of the differences between the claimed invention and the prior art, I understand that I must consider the impact, if any, of such differences on the obviousness or non-obviousness of the invention as a whole, not merely ...
	32. An invention is obvious if a designer of ordinary skill in the art, facing the wide range of needs created by developments in the field, would have seen an obvious benefit to the solutions tried by the applicant. If a technique has been used to im...
	33. I understand that I do not need to look for precise teaching in the prior art directed to the subject matter of the claimed invention. I understand that I may take into account the inferences and creative steps that a person of ordinary skill in t...
	34. In determining whether a claimed invention is invalid for obviousness, I understand that hindsight must not be used or relied upon when comparing the prior art to the invention for obviousness.
	1. Motivation to Combine
	35. I understand that a claimed invention may be obvious if some teaching, suggestion, or motivation exists that would have led a person of ordinary skill in the art to combine the invalidating references. I also understand that this suggestion or mot...
	36. Obviousness may also be shown by demonstrating that it would have been obvious to modify what is taught in a single piece of prior art to create the patented invention. Obviousness may be shown by demonstrating that it would have been obvious to c...

	2. Secondary Considerations
	37. I understand that certain objective factors, sometimes known as “secondary considerations,” may also be taken into account in determining whether a claimed invention would have been obvious. In most instances, the patentee raises these secondary c...
	38. I understand that certain “secondary considerations,” such as independent invention by others within a comparatively short space of time, indicates obviousness. I also understand that secondary considerations of nonobviousness are inadequate to ov...


	D. Indefiniteness
	39. I have been informed and understand that 35 U.S.C. § 112 second paragraph recites: “The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the subject matter which the inventor or a joint invento...

	E. Written Description
	40. I am informed that a patent claim is required to comply with the “written description requirement” of 35 U.S.C. § 112. I understand that to satisfy the written description requirement, the application’s disclosure must reasonably convey to a perso...
	41. I understand that this requirement may be satisfied in a variety of ways, for example, by including a description of an actual reduction to practice, or by showing that the invention was ready for patenting, such as by the disclosure of drawings, ...

	F. Enablement
	42. I also understand that, under 35 U.S.C. § 112, a patent’s disclosure must contain sufficient information regarding the subject matter of the claims as to enable one skilled in the art to make and use the claimed invention without undue experimenta...
	43. I further understand that the factors considered when determining whether there is sufficient disclosure to satisfy the enablement requirement include (i) the breadth of the claims; (ii) the nature of the invention; (iii) the state of the prior ar...

	G. Burden of Proof
	44. I understand from Dali’s counsel that an issued patent is presumed to be valid. I also understand that a conclusion of invalidity requires the party challenging the validity of a patent claim to demonstrate invalidity, or the facts leading to the ...


	IV. CLAIM CONSTRUCTION
	45. I understand that patent claims must be understood as a person of ordinary skill in the art at the time the patent was filed would have understood them unless the patent provides a different explicit definition. I will accordingly apply what I und...
	46. I also understand the parties in this litigation have stipulated that the phrases “digitally sum(s)” and “digitally summing” from the ’982 Patent Family should be construed to mean “mathematically add[s/ing] digital values.” Likewise, the parties ...
	47. I understand that I have previously submitted a declaration in support of Dali Wireless Inc.’s Opening Claim Construction Brief on June 30, 2017, and provided testimony in a deposition on July 24, 2017. The opinions in the declaration were true an...

	V. SUMMARY OF OPINIONS
	48. For the reasons explained in detail below, my opinions are as follows:

	VI. TECHNOLOGY OVERVIEW AND BACKGROUND
	49. CommScope’s patents concern RF signal distribution generally, and distributed RF antenna systems (DAS) more specifically. A distributed antenna system allows for increased signal coverage. For example, many modern buildings, due to materials used ...
	50. In a broadband or wideband signal, there are a number of channels. In a DAS, filters may be used to prioritize various channels, block some channels, etc. A narrowband signal, conversely, occupies a much smaller frequency bandwidth, such as up to ...
	51. The base station communicates an analog RF signal, for example a broadband signal, to the host unit or units over the DAS. The host units may be placed on every floor, for example. The host units then communicate the signal to various remote units...
	52. In some DAS systems, the signals transmitted between the host and the remote units are not analog. Instead, the host unit converts the signal to digital before transmitting the signal by optical fiber to the remote unit. In the other direction, th...
	53. An analog to digital converter takes an input analog RF signal, samples it, and produces an output signal that is a digital representation of the analog input signal. The process of converting from analog to digital requires the ADC to “sample” th...
	54. The result of a successful analog to digital conversion allows for the digitization of an RF signal, which can then be transmitted as a digital signal. The original RF signal can then be recreated by the reverse process in a digital to analog conv...

	VII. INVALIDITY OF THE ASSERTED CLAIMS OF THE ’747 PATENT
	A. Overview of the ’747 Patent
	55. The ’747 Patent is titled “System and Method for Enhancing the Performance of Wideband Digital RF Transport Systems” and identifies Mr. Philip M. Wala as the only inventor. The ’747 Patent issued on December 7, 2010 and claims priority to U.S. App...
	56. The specification of ’747 Patent is purportedly focused on enhancing the performance and capacity of wireless voice and data communication networks by transporting and distributing RF signals digitally instead of using an analog RF transport syste...
	57. The ’747 Patent purportedly describes a wideband digital RF transport system that “allocates the bandwidth segments proportionally so that an optimum amount of bandwidth can be transported at the serial bit rate.” ’747 Patent at 2:4-6. This is all...
	58. As shown in Fig. 2 below, the sample rate for each A/D device 202a-202d depends on the bandwidth of the input signal (5 MHz, 40 MHz, 25 MHz, and 5 MHz respectively). ’747 Patent at 6:9-16. Each A/D device operates at preset sample rates based on s...
	59. During the prosecution of the ’879 Application, the parent application to the application that issued as the ’747 Patent, the Examiner rejected the claims as anticipated over U.S. Pub. No. 2005/0010958 A1 (“Rakib”, DALI-COMM268540-80) in a Februar...
	60. In response, CommScope amended the rejected claims by adding a “mapper/framer device” limitation. See DALI-COMM268782. CommScope distinguished Rakib by arguing that “when the sample rate for the A/D converters of Rakib is set, all of the A/D conve...

	B. Prior Art to the ’747 Patent
	1. U.S. Patent No. 8,446,530 (“Bellers”)
	61. U.S. Patent No. 8,446,530 to Bellers was filed on September 28, 2001 and issued on May 21, 2013; it is titled “Dynamic Sampling.” I understand that the earliest effective U.S. filing date of the ’747 Patent is April 6, 2006. Because Bellers was fi...
	62. Bellers is directed to the processing and digital sampling of image or video. Bellers at 1:5-7. The image or video segments are represented as analog signals, where the samples are related in the spatial dimensions of the image or video segments. ...
	63. To address this need, Bellers discloses the use of variable sampling rates based on the spatial frequency of the analog signal. Bellers at 1:45-54; 4:14-16. The sampling of analog signals is performed by a plurality of analog-to-digital converters...

	2. PCT Publication WO01/56197 A2 (“Farhan”)
	64. International Patent Publication No. WO 01/56197 to Farhan was filed on January 28, 2000. Titled “Digital Forward Communication System,” Farhan was published on August 2, 2001. I understand that the earliest effective U.S. filing date of the ’747 ...
	65. Farhan discloses a broadband communications system that multiplexes, serializes, and distributes analog video and digital data signals over a digital RF transport system. Farhan at “Field of the Invention”; Fig. 1; 3 (“FIG. 1 shows the optical por...
	66. Farhan is focused on addressing how “nonlinearities in the fiber optic cable [can] produce a degradation in the signal quality with distance.” Farhan at 4. To mitigate this, Farhan disclosed converting analog RF signals to digital signals using an...
	67. Farhan also describes the use of A/D converters for the purpose of distributing RF signals on the forward path for select bands of analog RF input signals because the total bandwidth requirement of the forward path can exceed the capabilities of a...
	68. Farhan describes dividing the frequency spectrum of an analog RF input signal, effectively splitting one input into multiple inputs. See Farhan at 7-9. Inputs assigned to a particular frequency segment will be sent to respective A/D converters. Fa...
	69. The system described in Farhan provides for a digital RF transport system that distributes analog RF signals of various bandwidths with higher reliability and less cost. Farhan at 9 (“[I]nformation can be sent from the headend station to the subsc...

	3. The Grace Article
	70. The Grace Article (DALI-COMM001706-13) refers to a non-patent literature article authored by Martin K. Grace that was published in the IEEE Journal on Selected Areas in Communications dated September of 1990. The article is titled “Synchronous Qua...
	71. During the prosecution of the ’747 Patent, the Applicant disclosed the Grace Article in an October 27, 2009 Information Disclosure Statement. See COMDALI00000591. Although the Examiner considered the Grace Article (See COMDALI00000655), neither th...
	72. The Grace Article describes broadband communications systems that sample, multiplex, serialize, and distribute analog video and digital data signals over a digital RF transport system. The Grace Article at Abstract; 1357 and 1351 (“The primary goa...
	73. In particular, the Grace Article discusses assigning A/D converters to a parallel set of analog input channels, where each A/D converter can be configured to the requirements of each channel to maximize the bandwidth efficiency of the fiber optic ...

	4. U.S. Patent No. 6,014,366 (“Ichiyoshi”)
	74. U.S. Patent No. 6,014,366 to Ichiyoshi was filed on April 15, 1997 and issued on January 11, 2000. It is titled “Variable-Bandwidth Frequency Division Multiplex Communication System.” I understand that the earliest effective U.S. filing date of th...
	75. According to Ichiyoshi, conventional transmultiplexers were not suitable for multimedia communications because they were limited to operating in fixed frequency bandwidths for each channel. Ichiyoshi at 1:33-37. When the input to the transmultiple...
	76. In response, Ichiyoshi proposes a variable-bandwidth communication network where the bandwidth is an integer multiple of a step channel frequency interval. Ichiyoshi at 4:34-41. To eliminate the need for extra interpolation circuits, Ichiyoshi dis...


	C. Invalidity of the ’747 Patent Based on 35 U.S.C. § 103
	77. I have been asked to analyze claims 7, 8, and 10 of the ’747 Patent. Claims 8 and 10 depend on claim 7. For reference, I have reproduced claims 7, 8, and 10 of the ’747 Patent below:
	78. I understand that the ’747 Patent was previously petitioned for inter partes review (IPR) before the United States Patent and Trademark Office based on the same prior art references presented in this report (IPR2017-01324). I understand that the P...
	79. In my view, the Board made a profound error in its analysis. In the decision denying institution, the Board incorrectly stated that “each of the claims of the ’747 [Patent] contains a limitation relating to selecting the sample rate based on the b...
	80. The Board also denied the Petitioner’s Request for Rehearing. The bases for the Request were that 1) Bellers or Ichiyoshi teach or suggest a “sample rate selected based on the bandwidth,” and 2) there is a motivation to combine the references. Pap...
	81. I note that I had submitted an expert declaration in support of the Petition. I stand by the opinions from my prior declaration and believe that my prior opinions are consistent with my present opinions regarding the ’747 Patent. However, only my ...
	1. Bellers in view of Farhan
	82. For the reasons outlined in this section, it is my opinion that claims 7, 8, and 10 of the ’747 Patent are rendered obvious by Bellers in view of Farhan.
	(1) Claim 7: A host unit for wideband digital RF transport, the unit comprising:
	83. It is my opinion that Bellers in view of Farhan discloses or renders obvious each limitation of claim 7.
	84. I understand that this preamble is not limiting, and as such is not required to invalidate the claim. To the extent that this preamble is limiting, it is my opinion that Bellers teaches this limitation.
	85. A POSITA would have understood that a “host” or “headend” unit is a common component in many types of RF distribution system. Bellers teaches a receiver 101 that includes a sampling mechanism 104 that converts analog signals to digital and distrib...
	86. Alternatively, to the extent that Bellers does not disclose this limitation, a POSITA would have combined Bellers with Farhan to satisfy this limitation.
	87. Farhan teaches a host unit that is described as a headend station.  Figure 1 of Farhan discloses a “broadband distribution system” that is “devoted to the distribution of analog and television signals from a headend station 110 to individual subsc...

	(2) a plurality of inputs, each input coupled to receive a broadband RF signal;
	88. Bellers discloses this claim limitation. Fig. 2A is a diagram of the sampling mechanism 104 within receiver 101 (host unit).
	89. I understand that the Court has construed the claim term “broadband RF signal” to mean “wideband RF signal.” According to Bellers, the receiver 101 can be configured to receive “broadband wireless Internet” signals. Bellers at 2:62-67. This would ...
	90. Fig. 2A shows that the analog input 102 (that can comprise a broadband RF signal) from Fig. 1 is transmitted to the sampling mechanism 104, where the input is divided or split into a plurality of analog inputs by analog filters 201 that separate t...
	91. As an alternative, Farhan also discloses a plurality of inputs where each analog input receives a broadband RF signal. The A/D converters disclosed in Farhan are configured to receive RF input signals. Farhan at 5; Fig. 2. Figure 5 of Farhan is de...

	(3) a plurality of analog to digital converter circuits, each coupled to a selected one of the plurality of inputs, each analog to digital converter circuit generating a sample stream, wherein each analog to digital converter circuit operating at a sa...
	92. Bellers discloses this claim limitation. The Court has construed the term “analog to digital converter circuit” to mean a “circuit that accomplishes at least the conversion of an analog input signal to a digital output signal.” As shown below, Fig...
	93. Bellers discloses having each analog to digital converter circuit generating a sample stream. The A/D converters 202 each generate respective streams of “digital representations” from the individual filtered analog input signal. Bellers at 3:37-46.
	94. With respect to the “operating at a sample rate related to a signal bandwidth of its associated broadband RF signal” claim limitation, it is my opinion that a POSITA would have understood this limitation to mean that the plurality of ADCs are each...
	95. Mr. Wala, the inventor of the ’747 Patent, admitted during his deposition that the purported invention claimed by the ’747 Patent does not disclose circuitry to adaptively select a sampling rate; instead, the sample rates are preset in the A/D con...
	96. Indeed, during the prosecution of the parent application to the ‘747 Patent, to overcome claim rejections based on the Rakib reference, the Applicant claimed that although Rakib discloses coupling respective A/D converters to each input source, th...
	97. Bellers discloses that sample rates for A/D conversion can be set based on the spatial frequencies of the analog signal. Bellers defines spatial frequency as the “rates of pixel change per unit distance, usually expressed in cycles per degree or r...

	(4) a multiplexer circuit for multiplexing together the plurality of sample streams into one serial bit stream at a fixed bit rate
	98. Bellers discloses this claim limitation. The Court has construed the claim term “multiplexer circuit” as a “circuit that accomplishes at least the simultaneous transmission of two or more signals over a common transmission medium.” In other words,...
	99. In addition, a POSITA would have understood that combining the sample streams at a fixed bit rate means that the speed at which the serializer produces bits in the serial bit stream does not change. Bellers discloses a multiplexer circuit (intelli...
	100. While Bellers does not explicitly state that the digital output signal formed by the intelligent sample combination mechanism is a serial bit stream at a fixed bit rate, it would have been obvious to a POSITA that the output generated by the comb...
	101. To the extent that Bellers is found not to disclose this limitation, however, a POSITA would have combined Bellers with Farhan to satisfy this limitation. Farhan discloses a multiplexer circuit that includes interleaver 525 and serializer/framer ...
	102. Farhan discloses a plurality of sample streams as “digital representations from A/D converters)” generated by A/D converters 515 that are then passed to an interleaver 525 that uses “time division multiplexing to generate interleaved outputs.” Se...
	103. At the time of the ’747 Patent, time division multiplexing was known as “combining several lower-speed channels into one facility or transmission path at a higher speed; each low-speed channel is allotted a specific position in the signal stream ...

	(5) Claim 8: The host unit of claim 7, wherein each of the plurality of analog to digital converter circuits comprises one of (1) a single analog to digital converter operating at IF, (2) a dual analog to digital converter circuit operating at baseban...
	104. It is my opinion that Bellers in view of Farhan discloses or renders obvious each limitation of claim 8. A POSITA would have understood that each of the three options provided by the claim is an obvious variation of ADC configurations available a...
	105. Bellers expressly teaches an analog to digital converter operating at IF because the input signal is filtered for a specific band of spatial frequencies before sampling (option (1) in claim 8).
	106. Alternatively, to the extent that Bellers does not disclose this limitation, a POSITA would have combined Bellers with Farhan to satisfy this limitation. Farhan teaches a plurality of A/D converters where each A/D converter is operating at IF (op...

	(6) Claim 10: The host unit of claim 7, wherein the multiplexer circuit comprises: a mapper that multiplexes together the plurality of sample streams; a framer, coupled to the mapper, the framer converts the multiplexed sample streams into slots of a ...
	107. It is my opinion that Bellers in view of Farhan discloses or renders obvious each limitation of claim 10. Although Bellers discloses a mapper, it does not expressly disclose a framer or a serializer. Farhan teaches a multiplexer with a mapper, fr...
	108. The ’747 Patent describes a mapper as a component that “multiplexes together the digitized bands at the outputs of the plurality of A/D DDC devices.” ’747 Patent at 4:53-55. Bellers discloses a mapper because the intelligent sample combination me...
	109. Farhan discloses an interleaver 525 that uses “time division multiplexing to generate interleaved outputs.”  Farhan at 9.  The interleaver as disclosed in Farhan qualifies as a mapper (a component that “multiplexes together the digitized bands at...
	110. The claimed framer and serializer are taught by serializer/framer 530.  Farhan teaches that the multiplexed signal coming from interleaver 525 is “serialized and framed by device 530, subsequent to which the resulting serial bit stream is transmi...

	(7) A person of ordinary skill in the art would have combined Bellers with Farhan
	111. A POSITA would have combined Bellers with Farhan to render obvious claims 7, 8, and 10 of the ’747 Patent.
	112. A POSITA familiar with Bellers would have been similarly familiar with Farhan, as both references are in the same field of digital sampling of analog signals to facilitate transport and distribution. Bellers at 1:5-7; 1:26-41; Farhan at Abstract....
	113. As shown in the comparison of the figures from Bellers and Farhan below, both references disclose single purpose hardware with similar circuit components dedicated to the processing of multiple analog signals (red), filtering the signals (blue), ...
	114. Moreover, a POSITA at the time of the priority date for the ’747 Patent would have recognized that optimizing the sampling rate of analog RF signals would improve the bandwidth efficiency of an RF transport system. For example, Farhan recognizes ...
	115. The passage above confirms that Farhan would be suitable for the adaptive/multiple sample rate A/D conversion methods discussed in Bellers where the sampling rate can be based upon frequencies of the content being sampled.  Bellers at 4:14-19; se...
	116. On the issue of secondary considerations, CommScope did not present any specific arguments regarding this issue with respect to the ’747 Patent. Instead, CommScope provided a placeholder in response to Dali’s Interrogatory No. 15, which stated th...


	2. Bellers in view of the Grace Article
	117. For the reasons outlined in this section, it is my opinion that claims 7, 8, and 10 of the ’747 Patent are rendered obvious by Bellers in view of the Grace Article.
	(1) Claim 7: A host unit for wideband digital RF transport, the unit comprising:
	118. It is my opinion that Bellers in view of the Grace Article discloses or renders obvious each limitation of claim 7.
	119. I understand that this preamble is not limiting, and as such is not required to invalidate the claim. To the extent that this preamble is limiting, it is my opinion that Bellers teaches this limitation based on the discussion set forth in Section...
	120. To the extent that Bellers does not disclose this limitation, a POSITA would have combined Bellers with the Grace Article to meet this limitation.
	121. The Grace Article discusses approaches for transporting broadband analog video in a video-distribution system. See Grace Article at 1351. Fig. 3(a) is described as a conventional implementation of a device for multiplexing and digitally transmitt...
	122. The systems disclosed in the Grace Article have broad application because such systems allow “[a]nalog signals other than video [to] be transported just as easily, without additional interface electronics. The digital nature of the line transport...

	(2) a plurality of inputs, each input coupled to receive a broadband RF signal;
	123. For the reasons discussed in Section VII.C.1(2), it is my opinion that Bellers discloses this claim limitation.
	124. Alternatively, the Grace Article discloses this claim limitation. As shown in Fig. 3(a), individual channels (CH.1, CH.2, through CH.Z) represent a plurality of inputs within a host unit of a signal transport system:
	125. The research described in the Grace Article is directed to the transmission of multichannel video, where each channel represents analog video signals in accordance with the NTSC standard. See Grace Article at 1351. It would have been obvious to a...
	126. Likewise, Fig. 1 of Grace also shows multiple inputs in a signal transmission system. See Grace Article at Fig. 1, 1351.

	(3) a plurality of analog to digital converter circuits, each coupled to a selected one of the plurality of inputs, each analog to digital converter circuit generating a sample stream, wherein each analog to digital converter circuit operating at a sa...
	127. As discussed above in Section VII.C.1(3), Bellers discloses this claim limitation.
	128. Additionally, the Grace Article teaches a plurality of analog to digital converter circuits that are coupled to channel inputs. The Court has construed the term “analog to digital converter circuit” to mean a “circuit that accomplishes at least t...
	129. Although the Grace Article does not expressly teach digitizing of analog signals at different rates, the Grace Article recognizes the benefits of Nyquist sampling (associating the sampling rate to the signal bandwidth), suggesting that the A/D co...

	(4) a multiplexer circuit for multiplexing together the plurality of sample streams into one serial bit stream at a fixed bit rate
	130. As discussed above in Section VII.C.1(4), Bellers discloses this claim limitation. To the extent that Bellers does not disclose this limitation, a POSITA would have combined Bellers with the Grace Article to satisfy this limitation.
	131. As noted above, the Court has construed the claim term “multiplexer circuit” as a “circuit that accomplishes at least the simultaneous transmission of two or more signals over a common transmission medium.” As depicted in Fig. 3(a), digitized sam...
	132. It would have been obvious to a POSITA that the resultant bit stream produced by the TDM module would be at a fixed bit rate, because the bit rate of the output of the TDM module is the aggregate of the A/D sample rates for each of the channel si...

	(5) Claim 8: The host unit of claim 7, wherein each of the plurality of analog to digital converter circuits comprises one of (1) a single analog to digital converter operating at IF, (2) a dual analog to digital converter circuit operating at baseban...
	133. It is my opinion that Bellers in view of the Grace Article discloses or renders obvious each limitation of claim 8. As previously explained, a POSITA would have understood that each of the three options provided by the claim is an obvious variati...
	134. As previously discussed in Section VII.C.1(5), Bellers discloses this claim.
	135. The Grace Article also discloses this claim. The Grace Article teaches the digital sampling of analog signals where the analog-to-digital converter is operating at IF (claim 8 option (1)). The Grace Article describes an A/D converter that digitiz...
	136. Fig. 2 shows the combination of separate spectra of three signals that result in a composite analog signal spectrum that is then “acceptable for digitization” by an A/D converter Grace Article at 1352. Based on this disclosure, it would have been...

	(6) Claim 10: The host unit of claim 7, wherein the multiplexer circuit comprises: a mapper that multiplexes together the plurality of sample streams; a framer, coupled to the mapper, the framer converts the multiplexed sample streams into slots of a ...
	137. It is my opinion that Bellers in view of the Grace Article discloses or renders obvious each limitation of claim 10. As discussed in Section VII.C.1(6), although Bellers discloses a mapper, it does not expressly disclose a framer or a serializer....
	138. Fig. 3(a) of the Grace Article is a conventional scheme for multiplexing and digitally transmitting multichannel information where input channels are first individually digitized and then time division multiplexed (TDM) into a high speed bit stre...
	139. The Grace Article discloses a TDM module that is used to combine multiple sample streams. This qualifies as a mapper under the ’747 Patent, which defined a mapper as something that “multiplexes together the digitized bands at the outputs of the p...
	140. The annotated figure below highlights the mapper (red), framer (blue), and serializer (green) as disclosed by the Grace Article:

	(7) A person of ordinary skill in the art would have combined Bellers with the Grace Article
	141. A POSITA would have combined Bellers with the Grace Article to create the device claimed by claims 7, 8, and 10 of the ’747 Patent.
	142. Both Bellers and the Grace Article relate to technology for converting analog video signals to digital in a signal transport system:
	143. Indeed, the compatibility between Bellers and the Grace Article is highlighted by the Grace Article’s explicit acknowledgment of using multiple A/D converters that each operate at different sample rates (like the system disclosed in Bellers) in t...
	144. There are also substantial similarities in the circuit components of respective host units between the systems. As shown below, both systems disclose a host unit with a plurality of inputs (red), a plurality of A/D converters (blue), and a multip...
	145. Accordingly, a POSITA would have been motivated to combine the system for multiplexing and digitally transmitting multichannel analog signals as taught by the Grace Article with the multi-sample rate A/D converters disclosed in Bellers. As noted ...


	3. Farhan in view of Ichiyoshi
	146. For the reasons outlined in this section, it is my opinion that claims 7, 8, and 10 of the ’747 Patent are rendered obvious by Farhan in view of Ichiyoshi.
	(1) Claim 7: A host unit for wideband digital RF transport, the unit comprising:
	147. It is my opinion that Farhan in view of Ichiyoshi discloses or renders obvious each limitation of claim 7.
	148. I understand that this preamble is not limiting, and as such is not required to invalidate the claim. To the extent that this preamble is limiting, it is my opinion that Farhan teaches this limitation. Fig. 1 of Farhan discloses a broadband distr...

	(2) a plurality of inputs, each input coupled to receive a broadband RF signal;
	149. Farhan discloses a plurality of inputs where each input is coupled to receive a broadband RF signal. Fig. 5 of Farhan is described as an optical transmission system for a broadband communication system. Farhan at 5. The system employs “parallel p...
	150. Farhan discloses coupling the inputs to broadband RF signals because the A/D converters disclosed in Farhan are configured to receive analog RF input signals between 50 to 750 MHz. Farhan at 5. This is consistent with the Court’s construction of ...
	151. Alternatively, Ichiyoshi discloses a signal processing communication unit having a plurality of inputs. Fig. 4 of Ichiyoshi discloses a signal combining circuit 91 within a transmission device 81 for a variable-bandwidth multiplex communication s...
	152. Further, Ichiyoshi is designed for “multimedia communications” that are capable of processing signals of variable bandwidths. Ichiyoshi at 1:30-36. It would have been obvious to a POSITA that video or radio multimedia signals having variable band...

	(3) a plurality of analog to digital converter circuits, each coupled to a selected one of the plurality of inputs, each analog to digital converter circuit generating a sample stream, wherein each analog to digital converter circuit operating at a sa...
	153. Farhan in view of Ichiyoshi discloses or renders obvious this claim limitation. The term “analog to digital converter circuit” has been construed to mean a “circuit that accomplishes at least the conversion of an analog input signal to a digital ...
	154. Fig. 5 of Farhan shows a plurality of analog to digital converters (ADC) that are coupled to a plurality of inputs. An analog RF signal input is split into multiple inputs by the parallel processing branches 505 and filtered by the bandpass filte...
	155. Ichiyoshi also discloses the limitation “plurality of analog to digital converter circuits, each coupled to a selected one of the plurality of inputs.” The signal combination circuit 91 in Ichiyoshi, as illustrated by Figs. 4 and 5, shows a plura...
	156. As I discussed earlier, the claim limitation “operating at a sample rate related to a signal bandwidth of its associated broadband RF signal” should be construed to mean that the ADCs are each sampling at a different pre-set sampling rate to gene...
	157. In addition, a POSITA would have been motivated to combine the teachings of Farhan and Ichiyoshi to render this limitation obvious. Ichiyoshi teaches a signals transport system where each A/D converter is “associated respectively with independent...
	158. The fact that the communication system in Ichiyoshi is designed to handle signals of “variable bandwidths” further supports the conclusion that the A/D converters must operate at different sample rates to account for the Nyquist bandwidth of the ...

	(4) a multiplexer circuit for multiplexing together the plurality of sample streams into one serial bit stream at a fixed bit rate
	159. As discussed in Section VII.C.1(4), Farhan discloses this limitation.
	160. Ichiyoshi likewise discloses this limitation. To the extent Farhan is found not to disclose a “multiplexer circuit,” a POSITA would have combined Farhan and Ichiyoshi to render obvious this claim limitation.
	161. The Court has construed the claim term “multiplexer circuit” as a “circuit that accomplishes at least the simultaneous transmission of two or more signals over a common transmission medium.” Ichiyoshi teaches a multiplexer circuit (shown in red b...
	162. In addition, the adder 12 uses sampling timing generator 1 to ensure that the serial bit stream is at a fixed bit rate. See Ichiyoshi at 6:9-11; 7:3-11.

	(5) Claim 8: The host unit of claim 7, wherein each of the plurality of analog to digital converter circuits comprises one of (1) a single analog to digital converter operating at IF, (2) a dual analog to digital converter circuit operating at baseban...
	163. It is my opinion that Farhan in view of Ichiyoshi discloses or renders obvious each limitation of claim 8. As previously explained, a POSITA would have understood that each of the three options provided by the claim is an obvious variation of ADC...
	164. As discussed in Section VII.C.1(5), Farhan discloses this limitation.

	(6) Claim 10: The host unit of claim 7, wherein the multiplexer circuit comprises: a mapper that multiplexes together the plurality of sample streams; a framer, coupled to the mapper, the framer converts the multiplexed sample streams into slots of a ...
	165. It is my opinion that Farhan in view of Ichiyoshi discloses or renders obvious each limitation of claim 10. As discussed in Section VII.C.1(6), Farhan discloses this limitation.

	(7) A person of ordinary skill in the art would have combined Farhan with Ichiyoshi
	166. A POSITA would have been motivated to combine the broadband communication system described in Farhan with the teachings described in Ichiyoshi, as doing so would improve the bandwidth efficiency of a broadband communication system. Both reference...
	167. The results of this modification would have been predictable due to the similarities between the systems disclosed. For example, Farhan states that it is suitable for use with A/D converters having multiple sample rates. See Farhan at 7-8. Simila...
	168. On the issue of secondary considerations, CommScope did not present any specific arguments regarding this issue with respect to the ’747 Patent. Instead, CommScope provided a placeholder in response to Dali’s Interrogatory No. 15, which stated th...
	169. Thus, based on the foregoing, it is my opinion that the result of modifying Farhan to include elements from Ichiyoshi would have been a simple substitution that achieves predictable results. Given the versatility of Ichiyoshi’s disclosure, a POSI...




	VIII. BACKGROUND OF THE ’982 PATENT FAMILY
	A. Overview of the ’982 Patent Family
	170. After reviewing each asserted patent within the ’982 Patent Family, I have found that the asserted patents have identical disclosure with respect to the figures and the following individual sections: Technical Field, Background Information, Summa...
	171. Chronologically, the first asserted patent in the ’982 Patent Family is the ’982 Patent. It is titled “Point-to-Multipoint Digital Radio Frequency Transport.” The ’982 Patent identifies Mr. Philip M. Wala as the only inventor. The ’982 Patent iss...
	172. The second patent in the ’982 Patent Family is the ’218 Patent. It is also titled “Point-to-Multipoint Digital Radio Frequency Transport.” The ’218 Patent identifies Mr. Philip M. Wala as the only inventor. The ’218 Patent issued on December 4, 2...
	173. The third patent in the ’982 Patent Family is the ’286 Patent. It is likewise titled “Point-to-Multipoint Digital Radio Frequency Transport.” The ’286 Patent identifies Mr. Philip M. Wala as the only inventor. The ’286 Patent issued on November 5...
	174. The fourth patent in the ’982 Patent Family is the ’402 Patent. Same as the other patent in the family, it is titled “Point-to-Multipoint Digital Radio Frequency Transport.” The ’402 Patent identifies Mr. Philip M. Wala as the only inventor. The ...
	175. The common specification purports to describe “a point-to-multipoint digital micro-cellular communication system.” ’982 Patent at 1:15-16. In the background section, the specification noted that a purported problem with wireless technologies is “...
	176. The purported solution offered by the ’982 Patent Family is the “digitization of the RF spectrum prior to transport” in a “point-to-multipoint architecture” ’982 Patent at 2:14-15; 2:31-33. During his deposition, Mr. Wala stated that the purporte...
	177. The purported invention described in the common specification includes “a network of remote antenna units or digital remote units 40 and 40’ and a digital host unit 20, which interfaces with a wireless network 5 coupled to the public switched tel...
	178. The common specification further describes a wireless interface device (WID) that is connected to a mobile telecommunications switching office (MTSO) or a public switched telephone network (PSTN); the WID can comprise a base station and can be co...
	179. The DRUs are connected through fiber optic cables or other high bandwidth carriers to DHU or DEU. ’982 Patent at 4:41-42. For a downlink operation, the common specification provides the following description:
	180. The DHU splits signals in the forward path (red) and sums signals (blue) in the reverse path. See ’982 Patent at 4:66-67; Fig. 4.
	181. During downlink operations, the DHU receives a combined RF signal from a wireless interface device such as a base station, digitizes the signal, multiplexes the digitized signal, and splits the signal for distribution to DRUs through a fan out bu...
	182. Of particular note regarding the prosecution history of the ’982 Patent Family was the Request for Continued Examination (RCE) filed on November 13, 2015, that was filed after the Examiner issued a Notice of Allowance during the prosecution of th...
	183. First, the proposed claims of the ’402 Patent were broadened when the term “digital RF samples” was amended to “digital samples” in the ’402 Patent. See COMDALI00001461-72. During his deposition, Mr. Wala initially stated that there were no “fund...
	184. Second, the proposed claims of the ’402 Patent were broadened by amending the term “wireless radio frequency spectrum” to “wireless spectrum.” See COMDALI00001461-72. Mr. Wala admitted in his deposition that signals from a wireless spectrum would...
	185. Third, the amendments that accompanied the RCE inserted the phrase “at least a portion of the wireless spectrum” into the claim limitation “generate respective digital samples indicative of at least a portion of the wireless spectrum of the respe...
	186. As explained in the sections regarding the invalidity of the ’402 Patent, it is unclear what this limitation would have meant to a POSITA. As I discussed in depth in the invalidity section specific to the ’402 Patent, it is my opinion that claims...
	187. During his deposition, Mr. Wala discussed his role in the patent prosecution process for patents for which he is listed as an inventor. Mr. Wala acknowledged that “[a]ny process of applying for a patent is going to involve review by the inventor,...
	188. Despite his apparent familiarity with, and level of engagement in, the patent prosecution process, Mr. Wala was unable to provide any details regarding how the November 13, 2015 RCE filed during the prosecution of the ’402 Patent was prepared. Wa...
	189. In other words, Mr. Wala appears to have abdicated his typical responsibilities as an inventor in prosecuting patents in regards to the November 13, 2015 RCE. Despite additional affirmations that he would typically receive opportunities to review...

	B. Prior Art to the ’982 Patent Family
	1. PCT Publication WO98/24256 (“Bexten”)
	190. International Patent Publication No. WO98/24256 to Bexten was filed on October 28, 1997, and is titled “A Flexible Wideband Architecture for Use in Radio Communication Systems.” I understand that the earliest effective U.S. filing date of the ’98...
	191. An exemplary embodiment of Bexten includes a central hub station that is coupled by high-speed digital data transports to multiple distributed radio receivers. Bexten at Abstract. The signal distribution system disclosed in Bexten improves overal...
	192. Specifically, Figure 1 of Bexten discloses a radio frequency communications system with “a central hub station 120 is coupled, through multiple high speed data transports 130, to a number of distributed radio head transceivers 110.” The radio hea...
	193. Figure 2 of Bexten depicts radio heads 110 that include the following components for facilitating both uplink and downlink communication:
	194. Figure 3 of Bexten is a block diagram of hub station 120 that includes a connecting block 310 with an uplink channel selector 315 and a downlink channel selector 320 to facilitate communication with radio heads 110.

	2. CityCell 824 Manual (“CityCell”)
	195. CityCell refers to the documentation describing the CityCell 824 communication system published by ADC Kentrox (produced as DALI-COMM001952-2188). The document Bates range refers to two separate manuals: a Remote-Site Manual dated February 1, 199...
	196. CityCell describes a network expansion system that increases cellular telephone capacity in high-use areas and provides service to difficult coverage areas, such as underground parking garages and shopping malls. CityCell at DALI-COMM001961. City...
	197. An alternative configuration that demonstrates the connection of the remote units to the host cell through fiber is shown in Figure 1-3:
	198. The CityCell documentation describes both uplink and downlink communications. During downlink communications, signals from cellular transmitters are combined as input to the host transceiver that then digitizes the analog signal. CityCell at DALI...
	199. During uplink communications, analog signals received by the remote antenna pass through a bandpass filter before being digitized. CityCell at DALI-COMM001964. Similar to downlink communications, the analog signal is first digitized, then the dig...

	3. U.S. Patent No. 5,644,622 (“Russell”)
	200. U.S. Patent No. 5,644,622 to Russell et al. was filed on March 23, 1995 and issued on July 1, 1997. It is titled “Cellular Communications System with Centralized Base Stations and Distributed Antenna Units.” I understand that the earliest effecti...
	201. Russell discloses a communications system that seeks to improve coverage and capacity over conventional microcell communications systems. Russell at 3:40-44. The system includes base stations that communicate with a plurality of remote antenna un...
	202. Figure 8 of Russell is a block diagram of a remote antenna unit 102. For downlink communications, a receiver takes the optical digital data stream transmitted from the microcell base station and converts the optical data stream to digital samples...
	203. Figures 3 and 4 of Russell are block diagrams detailing the components of a base station unit. Base station units include conventional radio controller or interface circuitry for receiving and transmitting signals between the base station unit an...
	204. Moreover, Russell discloses several configurations that connect remote antenna units to a base station unit. For example, Figure 12 shows a configuration where multiple antenna units are linked to a single base station unit to improve coverage. R...
	205. During the prosecution of the ’982 Patent, Russell was first cited in an August 24, 2006, Non-Final Office Action. The Examiner stated that Russell disclosed the following:
	206. On November 21, 2006, the Applicant submitted an Amendment and Response that first introduced the digital summing limitation in the asserted claims. The Applicant argued that Russell does not teach or suggest “wherein the digital host unit digita...
	207. On February 5, 2007, the Examiner issued a Final Rejection, where the Examiner noted that although Russell is silent on the digital summing of digitized RF signals at the host unit, “it is noted that since the digital host unit 106 is coupled to ...
	208. On April 5, 2007, the Applicant submitted a Response After Final Action and reiterated the argument that the summing that occurs in the host station in Russell is limited to analog signals. COMDALI00000152-53. From then Russell was repeatedly use...
	209. On February 27, 2009, the Examiner issued the final Office Action before the Notice of Allowance. Again, the Examiner cited to Russell to reject claims based on obviousness, noting that Russell disclosed the features outlined in the bullet points...
	210. On May 27, 2009, the Applicant filed a Response. The Applicant made the following arguments in regards to Russell: (1) There is no teaching in Russell that a transceiver unit 130 can be used to serve multiple remote units 102; (2) FIG.13 shows th...
	211. Despite the extensive discussion regarding Russell between the Applicant and the Examiner during the prosecution of the ’982 Patent, the Applicant and the Examiner never discussed certain embodiments in Russell. An example would be the embodiment...

	4. U.S. Patent No. 5,748,683 (“Smith”)
	212. U.S. Patent No. 5,748,683 to Smith was filed on July 31, 1995 and issued on May 5, 1998. It is titled “Multi-Channel Transceiver Having an Adaptive Antenna Array and Method.” I understand that the earliest effective U.S. filing date of the ’982 P...
	213. Smith describes a digital RF transport system where adaptive antenna array technology is incorporated to provide greater range and capacity. Smith at 1:18-22. Figure 1 of Smith is a block diagram of a receiver that can be used for uplink communic...
	214. Smith also discloses a multi-channel radio frequency (RF) transceiver that includes RF processing cards. See Smith at Fig. 4. For downlink transmissions, the RF process cards first shift the RF analog signals received by antenna elements to an in...

	5. U.S. Patent No. 6,356,369 (“Farhan 369”)
	215. U.S. Patent No. 6,356,369 names Farhan as its inventor. It is titled “Digital Optical Transmitter for Processing Externally Generated Information in the Reverse Path.” The patent was filed on February 22, 1999, and issued on March 12, 2002. I und...
	216. Farhan 369 is directed to a cable television system with bi-directional fiber optic communications. See Farhan 369 at 1:12-16; 2:5-8. The components of the system include headend equipment for receiving satellite signals that are demodulated to b...
	217. Specifically, Farhan 369 discloses a digital optical transmitter that can be used in the reverse path of the cable television system and can be located in the hub, the nodes or both. Farhan 369 at 4:30-32; Fig. 3.
	218. The transmitter includes an A/D converter 310 for converting the analog input into a digital signal, then summer 312 adds the converted signal to externally generated input. Farhan 369 at 4:60-63. The combined signal is then converted into an opt...

	6. U.S. Patent No. 6,005,884 (“Cook”)
	219. U.S. Patent No. 6,005,884 names Cook et al as its inventors. It is titled “Distributed Architecture For A Wireless Data Communications System.” The patent was filed on November 6, 1995, and issued on December 21, 1999.  I understand that the earl...
	220. Cook is directed to a wireless communications system that utilizes multiple repeaters to facilitate communication between remote terminals. Cook at 1:6-9. The purpose of the system is to increase coverage capabilities without increasing costs. Se...
	221. This system is capable of both uplink and downlink operations. During uplink operations, a receiver in the repeater will down-convert the analog signal, then digitize the analog signal at IF with an ADC 82 before transmission to the base station....
	222. Cook discloses multiple configurations for connecting repeaters to a base station. For example, Figure 10A demonstrates a “star” arrangement where the base station acts as a hub for repeaters. Cook at Fig. 10A; 31:49-51. Alternatively, Figure 10B...
	223. Cook was cited during the prosecution of the ’982 Patent, appearing for the first time in an Office Action dated April 25, 2007. See COMDALI00000161-81. The Examiner again cited Cook in an October 3, 2007 Final Office Action, during which the Exa...
	224. The Examiner further noted that Cook would obviously, if not implicitly, teach a digital adder/summer (citing to Fig. 4 and 9:65-10:8). The Examiner stated that it would have been obvious to implement a duplex communication system in Cook to teac...
	225. In response, the Applicant filed a Request for Continued Examination on January 3, 2008. See COMDALI00000248-84. Traversing the rejections based on Cook, the Applicant argued that Cook only taught half-duplex communications systems and that it wo...
	226. The Examiner never expressly accepted these arguments, but did not cite to Cook again as a basis for rejecting claims for the remainder of the prosecution of the ’982 Patent. Cook, like Russell, was only substantively discussed during the prosecu...


	C. INVALIDITY OF THE COMMON CLAIM GROUPS FROM THE ’982 PATENT FAMILY
	227. Given the frequent overlap between the claim limitations of the asserted claims from the ’982 Patent Family, I will address the invalidity of certain claim limitations in groups for the purposes of consistency and organization in Appendix 1 to my...


	IX. INVALIDITY OF THE ASSERTED CLAIMS OF THE ’982 PATENT
	228. I have been asked to analyze claims 1 and 8 of the ’982 Patent. Claim 1 is an independent claim. Claim 8 depends on claim 7. Claim 7 depends on claim 6. Claim 6 depends on claim 1. For reference, I have reproduced claims 1 and 8 of the ’982 Paten...
	A. Invalidity of the ’982 Patent Based on 35 U.S.C. § 101
	229. It is my opinion that independent claim 1 of the ’982 Patent, as well as claim 8 which depends therefrom, are directed to the abstract idea of digital summing. It is also my opinion that digital summing is performed by conventional and known hard...
	230. I am informed and understand that based on positions taken during prosecution of the ’982 Patent Family, CommScope contends that the point of novelty claimed in the ’982 Patent Family is “digital summing.” See e.g. ’982 File History at Office Act...
	231. Further, it is my opinion that signals consist of nothing more than a series of digital values, e.g., numbers. Thus, adding digital signals is analogous to adding numbers. Adding numbers is a mathematical methodology, and it is my understanding t...
	232. Additionally, it is my opinion that the claims do not include additional elements that are sufficient to amount to significantly more than the abstract idea itself. In my opinion, the digital host unit embodied in claims 1 and 8 that performs the...
	233. Finally, I have reviewed CommScope’s response to Dali’s Interrogatory No. 18, which is directed to identifying features relevant to § 101. See July 5, 2018 Response at 166-93. In regards to the section relating to the ’982 Patent, I find that Com...
	234. For at least all of these reasons, it is my opinion that the claims of the ’982 Patent do not include additional elements that are sufficient to amount to significantly more than the abstract idea of mathematically adding digital values. Accordin...

	B. Invalidity of the ’982 Patent Based on 35 U.S.C. § 112
	235. It is my opinion that the claim terms from the ’982 Patent discussed in this section fail the requirements of § 112. Based on my analysis below, the asserted claims from the ’982 Patent that recite or depend on these claim terms are invalid.
	236. As an initial matter, I have reviewed CommScope’s response to Dali’s Interrogatory No. 30 that requested CommScope to “identify with specificity on a limitation-by-limitation basis, where the written description and enabling disclosure for such l...
	237. The citations do not appear to be relevant to § 112 issues. The response contains a list of citations that are purportedly relevant to “shared circuitry” and “bi-directional simultaneous digital radio frequency distribution,” but the citations ar...
	1. “shared circuitry” (’982 Patent, Claim 1)
	238. The claim term “shared circuitry” is recited in claim 1 of the ’982 Patent. Since claim 8 depends on claim 1, to the extent this term fails to satisfy the requirements of 35 U.S.C. § 112, it would invalidate all of the asserted claims of the ’982...
	239. The ’982 Patent does not describe what “shared circuitry” specifically refers to or what it includes. The ’982 Patent only recites the phrase “the digital host unit includes shared circuitry that performs bi-directional simultaneous digital radio...
	240. Because the ’982 Patent’s figures also do not provide any indication of what the patentee intended the claimed “shared circuitry” to encompass, a POSITA would not have been aided by reviewing the ’982 Patent’s figures. For example, Figure 4 of th...
	241. Reviewing FIG. 4, a POSITA would have been unable to determine which component, components, or blocks—if any—correspond to the claimed shared circuitry, or what circuitry is shared between them.
	242. Apart from its absence from the specification, the term “shared circuitry” is itself ambiguous for at least two reasons.
	243. First, a POSITA would not have been able to understand what is claimed by the “shared” portion of “shared circuitry.” The “shared” portion of “shared circuitry” could refer to any one of a number of circuits or circuitry components shared between...
	244. Or the term could refer to the circuit or circuitry components that could be shared with other devices that the Digital Host Unit (DHU) communicates with, such as a base station, a wireless interface device (WID), a wireless network, a packet swi...
	245. Second, a POSITA would not have been able to understand what circuitry is claimed in the “shared circuitry” limitation. Even in the context of the longer claim limitation “the digital host unit includes shared circuitry that performs bi-direction...
	246. The ’982 Patent’s prosecution history exacerbates the ambiguity. Specifically, during prosecution of the ’982 Patent, the patent examiner rejected Claim 1 on pages 5-6 of the Office Action dated February 27, 2009, asserting that the transceiver u...
	247. In the above section, the Applicant responded to the Examiner’s assertion that the transceiver unit 130 of Russell teaches the “shared circuitry” limitation. The Applicant argued that a separate transceiver 130 in Russell is used for each remote ...
	248. But even if “shared” is given the meaning the Applicant argued for during prosecution of the ’982 Patent, i.e., shared between at least two Digital Remote Units or DRUs, the term “shared circuitry” remains ambiguous because the circuitry that is ...
	249. Under this interpretation of “shared circuitry,” a POSITA would have been unable to determine the scope of the claimed “shared circuitry,” as any number of the above-listed components, and possibly other components, could be included in “shared c...
	250. Indeed, even Mr. Wala equivocated on the scope of “shared circuitry.” During his deposition, he characterized “shared circuitry” as follows, in view of the block diagram shown at Figure 4 of the ’982 Patent Family:
	251. Mr. Wala then recanted and stated that “you could say that the entire circuit of the host unit is shared by multiple remotes.” Wala Dep. at 116:5-18; 122:4-11.
	252. I have reviewed portions of Dr. Acampora’s June 30, 2017 Declaration and August 18, 2017 Responsive Declaration regarding claim construction, in the latter of which he responded to my opinion that the claim term “shared circuitry” is indefinite. ...
	253. Later, Dr. Acampora identifies the “RF to digital interface…used to support multiple remote units” in the host unit as the shared circuitry, then proceeds to identify a number of circuit components shown in Figure 4 of the ’982 Patent. See Acampo...
	254. Accordingly, both the ’982 Patent and its prosecution history would not have allowed a POSITA to understand with reasonable certainty what the patentee intended to claim with the “shared circuitry” claim term. I also find that the disclosure for ...

	2. “bi-directional simultaneous digital radio frequency distribution” (’982 Patent, Claim 1)
	255. The claim term “bi-directional simultaneous digital radio frequency distribution” is recited in claim 1 of the ’982 Patent. Since claim 8 depends on claim 1, to the extent this term fails to satisfy the requirements of 35 U.S.C. § 112, it would i...
	256. The ’982 Patent does not describe what “bi-directional simultaneous digital radio frequency distribution” refers to or what it includes. The ’982 Patent recites the phrase “bi-directional simultaneous digital radio frequency distribution” or vari...
	257. Apart from its lack of discussion in the specification, the term “bi-directional simultaneous digital radio frequency distribution” is confusing. A POSITA, upon reading the ’982 Patent, would have been unable to determine the scope or meaning of ...
	258. Central to the confusing nature of this term is the fact that it is unclear what the word “simultaneous” is modifying. For example, simultaneous could modify “bidirectional,” as in “simultaneous bi-directional digital radio frequency distribution...
	259. The ’982 Patent does not support interpreting “simultaneous” to modify “bidirectional.” If “simultaneous” is interpreted to modify “bi-directional,” for example by reversing the order of the two words in the term, the claim term would indicate co...
	260. According to the quote above, “bi-directional” refers to two signals traveling in opposite directions over the same optical fiber, with WDM supporting the capability to allow two signals to travel in opposite directions on the same optical fiber ...
	261. During the prosecution of the ’982 Patent, in a Response to Office Action filed June 18, 2007, the Applicant made arguments to distinguish the claimed subject matter from the Cook reference (U.S. Patent No. 6,005,884). More specifically, the Appl...
	262. Based on the above, it appears the Applicant improperly attempted to change the order of words in the claim term “bi-directional simultaneous digital radio frequency distribution” to mean full-duplex communication or “simultaneous bi-directional ...
	263. The ’982 Patent also does not support a reading of the term in which “simultaneous” modifies “distribution.” If simultaneous is interpreted as modifying distribution—then the claim term would indicate distribution at the same time to at least two...
	264. However, the ’982 Patent does not specifically describe how this simultaneous operation of sending signals to multiple DRUs at the same time is technically achieved. The ’982 Patent does not describe details about the timing of sending signals fr...
	265. A POSITA would have interpreted “bi-directional simultaneous digital radio frequency distribution” to mean “simultaneous distribution between a DHU and at least two DRUs.” Specifically, as of the ’982 Patent’s priority date, a DHU connected to mu...
	266. But crucially, the ’982 Patent does not describe a way to accomplish transmission of signals to multiple DRUs, either simultaneously or at different times. As a result, based on the state of the art at the time of the priority date for the ’982 P...
	267. Further, Mr. Wala was unable to identify the specific circuitry components that performed bi-directional simultaneous distribution during his deposition. At the outset, Mr. Wala stated that shared circuitry for simultaneous distribution would be ...
	268. I have reviewed Dr. Acampora’s June 30, 2017 Declaration and August 18, 2017 Responsive Declaration regarding claim construction, in the latter of which he responded to my opinion that the claim term “bi-directional simultaneous digital radio fre...
	269. To summarize, the ambiguity involving the term “bi-directional simultaneous digital radio frequency distribution” makes it impossible for a POSITA to identify a reasonable interpretation for the term that is supported by the specification and int...


	C. Invalidity of the ’982 Patent Based on 35 U.S.C. § 103
	270. Assuming that the asserted claims of the ’982 Patent are found to satisfy the requirements of 35 U.S.C. § 112, then it is my opinion that the asserted claims of the ’982 Patent are obvious over prior art under 35 U.S.C. § 103.
	1. Bexten in view of CityCell and optionally with Smith or Farhan 369
	271. For the reasons outlined in this section, it is my opinion that claims 1 and 8 of the ’982 Patent are rendered obvious by Bexten in view of CityCell and optionally with Smith or Farhan 369.
	(1) Claim 1: A digital radio frequency transport system, comprising:
	272. Bexten in view of CityCell and optionally with Smith or Farhan 369 disclose or render obvious each limitation of claim 1.
	273. I understand that this preamble is not limiting, and as such is not required to invalidate the claim. To the extent that this preamble is limiting, it is my opinion that Bexten teaches this limitation.
	274. Bexten is directed to “wideband digital architecture for use in radio communications systems.” Bexten at Abstract. For example, Figure 1 of Bexten depicts a radio system architecture. Bexten at Fig. 1; 4:7-16.
	275. Alternatively, CityCell discloses a system for increasing cellular telephone capacity that is compatible with both analog systems and digital technologies. CityCell at DALI-COMM001961. The RF signals generated by mobile units are received by remo...

	(2) Claim Group [A]: a digital host unit; and at least two digital remote units coupled to the digital host unit
	276. My opinions regarding how Bexten and/or CityCell disclose the claim limitations of Claim Group [A] can be found in Section A of Appendix 1.

	(3) wherein the digital host unit includes shared circuitry that performs bi-directional simultaneous digital radio frequency distribution of digitized radio frequency signals between the digital host unit and the at least two digital remote units;
	277. As explained above, my opinion is that the claim limitations “shared circuitry” and “bi-directional simultaneous digital radio frequency distribution” are indefinite. To the extent the claim limitations are found to satisfy the requirements of 35...
	278. The resource manager 335 within the digital host unit (hub station 120) that coordinates communications between the host unit and multiple remote units (radio heads 110) qualifies as shared circuitry that performs bi-directional simultaneous digi...
	279. Bexten also teaches the bi-directional and simultaneous distribution of digitized radio frequency signals. Digital signals are transferred between the host and remote units.  For example, “during downlink operation, information signals are receiv...
	280. CityCell likewise discloses this limitation. As shown in Figure 1-3, CityCell describes a host unit (host cell) that is capable of both uplink and downlink operations between the base station (MSO) and the remote units. See CityCell at DALI-COMM0...
	281. In the figure above, the host unit includes shared circuitry such as radios, transceivers, and a T-1 Link that supports both uplink and downlink communications for multiple remote units. CityCell also teaches bi-directional simultaneous uplink an...
	282. Moreover, the host transceiver digitizes the analog signal through A/D converters before the signal is applied to the wavelength division multiplexer.

	(4) Claim Group [E]: wherein the digital host unit digitally sums the digitized radio frequency signals received at the digital host unit.
	283. My opinions regarding how Bexten discloses the claim limitations of Claim Group [E] can be found in Section E of Appendix 1. Moreover, both Smith and Farhan 369 disclose the claim limitations of Claim Group [E] and a POSITA would have been motiva...

	(5) Claim 6: The system of claim 1, wherein the digital host unit includes a radio frequency to digital converter that converts a main radio frequency signal to at least a portion of the digitized radio frequency signals.
	284. Although Bexten does not expressly disclose this claim limitation, a POSITA would have combined the teachings of Bexten and CityCell to render this claim limitation obvious.
	285. CityCell describes receiving analog downlink signals, converting them to digital, then sending them to a remote unit. CityCell describes a host unit (host cell) that receives signals from a mobile switching office (MSO).
	286. Within the host unit are host transceivers that include “analog-to-digital (A/D) converter in the transceiver [that] coverts [sic] the RF spectrum into a serial bit stream.” CityCell at DALI-COMM001964 (emphasis added). Fig. 1-4 of CityCell depic...

	(6) Claim 7: The system of claim 6, wherein the digital host unit further includes a multiplexer which splits the digitized radio frequency signals into at least two digital signals for optical transmission to the at least two digital remote units.
	287. Bexten discloses this claim limitation. As shown in Fig. 4 of Bexten, a function of the downlink channelizer 355 is to split the digital radio frequency signals in TDM format into multiple digital signals in FDM format for distribution to the rem...
	288. Moreover, Bexten teaches that those skilled in the art will appreciate that a channelizer can be implemented for downlink operations based on the teachings related to Figure 7 (an embodiment of a channelizer implemented on the uplink); this can b...

	(7) Claim 8: The system of claim 7, wherein the digital host unit further comprises an alarm/control interface circuit coupled to the multiplexer
	289. Although Bexten does not expressly disclose this claim limitation, a POSITA would have combined the teachings of Bexten and CityCell to render this claim limitation obvious. According to the specification of the ’982 Patent, an alarm/control circ...
	290. CityCell teaches an alarm concentrator unit (ACU) that corresponds to an alarm/control interface circuit as claimed by the ’982 Patent. CityCell at DALI-COMM001966. Located at the host site, the ACU “processes data regarding [the] alarm, status, ...
	291. CityCell teaches that its remote transceivers are capable of generating alarm and status information; such data would be multiplexed and sent to the ACU.
	292. In response, remote command data can be sent to the desired host transceiver where it is multiplexed onto the optical bit stream for the corresponding unit. CityCell at DALI-COMM001966. Due to the fact that the alarm or control information is mul...


	2. Bexten in view of Russell and optionally with Smith or Farhan 369
	293. For the reasons outlined in this section, it is my opinion that claims 1 and 8 of the ’982 Patent are rendered obvious by Bexten in view of Russell and optionally with Smith or Farhan 369.
	(1) Claim 1: A digital radio frequency transport system, comprising:
	294. Bexten in view of Russell and optionally with Smith or Farhan 369 disclose or render obvious each limitation of claim 1.
	295. I understand that this preamble is not limiting, and as such is not required to invalidate the claim. To the extent that this preamble is limiting, it is my opinion that Bexten teaches this limitation. See Section IX.C.1(1).
	296. Similarly, Russell discloses “high capacity mobile communications systems, and more particularly to a digital microcellular communication system.” Russell at 1:17-19; see also, Abstract (“Each unit has all-digital transmitters and receivers coupl...

	(2) Claim Group [A]: a digital host unit; and at least two digital remote units coupled to the digital host unit
	297. My opinions regarding how Bexten and/or Russell disclose the claim limitations of Claim Group [A] can be found in Section A of Appendix 1.

	(3) wherein the digital host unit includes shared circuitry that performs bi-directional simultaneous digital radio frequency distribution of digitized radio frequency signals between the digital host unit and the at least two digital remote units;
	298. As explained above, my opinion is that the claim limitations “shared circuitry” and “bi-directional simultaneous digital radio frequency distribution” are indefinite. To the extent these claim limitations are found to satisfy the requirements of ...
	299. Alternatively, Russell also discloses this limitation. Figure 12 of Russell illustrates a host unit (base station 106’) connected to two remote units (remote antenna unit 102). The transceivers 130 within the host unit correspond to the shared ci...
	300. According to Russell, the function of transceiver units 130 is to receive and digitize the RF signal from transmitters; then forward the digitized signal over fiber optic cables to remote antenna units. The transceiver unit can also receive digit...
	301. During prosecution, CommScope represented that Russell did not disclose “shared circuitry” because “[t]here is no teaching whatsoever in Russell that a transceiver unit 130 can be used to serve multiple remote units 102.” COMDALI00000535. This is...

	(4) Claim Group [E] wherein the digital host unit digitally sums the digitized radio frequency signals received at the digital host unit.
	302. My opinions regarding how Bexten discloses the claim limitations of Claim Group [E] can be found in Section E of Appendix 1. Moreover, both Smith and Farhan 369 disclose the claim limitations of Claim Group [E] and a POSITA would have been motiva...

	(5) Claim 6: The system of claim 1, wherein the digital host unit includes a radio frequency to digital converter that converts a main radio frequency signal to at least a portion of the digitized radio frequency signals.
	303. Although Bexten does not expressly disclose this claim limitation, a POSITA would have combined the teachings of Bexten and Russell to render this claim limitation obvious.
	304. Figure 21A of Russell is a block diagram of analog-to-digital converter 132, which is used in various embodiments described throughout the specification, including host units (base stations) as shown in Figure 4. Russell at 8:26-28; Figs. 21A and...
	305. The converter may condition the RF signal by providing bandpass filtering sufficient to eliminate out-of-band signals, and sufficient gain adjustment to prevent overloading of the analog-to-digital converter. Russell at 10:60-63. The converter 13...

	(6) Claim 7: The system of claim 6, wherein the digital host unit further includes a multiplexer which splits the digitized radio frequency signals into at least two digital signals for optical transmission to the at least two digital remote units.
	306. As discussed in Section IX.C.1(6), Bexten discloses this claim limitation.
	307. Russell likewise discloses this limitation. Russell describes a frame generator/multiplexer 134, which corresponds to the claimed multiplexer. See Russell at Figs. 4 and 5; 11:49-12:6. Russell deploys the frame generator/multiplexer 134 as a sign...
	308. The specification of the ’982 Patent does not identify any multiplexer circuit that splits the digitized signals into at least two digital signals. Instead, a fan out buffer 407 splits the digitized signal for transmission to multiple remote unit...

	(7) Claim 8: The system of claim 7, wherein the digital host unit further comprises an alarm/control interface circuit coupled to the multiplexer.
	309. Although Bexten does not expressly disclose this claim limitation, a POSITA would have combined the teachings of Bexten and Russell to render this claim limitation obvious. According to the specification of the ’982 Patent, an alarm/control circu...
	310. Russell teaches a control/alarm circuit 131 that corresponds to an alarm/control interface circuit as claimed by the ’982 Patent. See Russell at Fig. 4.
	311. The control/alarm circuit 131 is located at the host unit (base station) and connected to frame generator/multiplexer 134.  Further, it “generates control information for the remote antenna unit 102 to monitor error and alarm information.” Russel...




	X. INVALIDITY OF THE ASSERTED CLAIMS OF THE ’218 PATENT
	312. I have been asked to analyze claims 1, 3, 5, 12, and 25 of the ’218 Patent. Claims 1, 12, and 25 are independent claims. Claim 3 depends on claim 2; claim 2 depends on claim 1. Claim 5 depends on claim 1. For reference, I have reproduced claims 1...
	A. Invalidity of the ’218 Patent Based on 35 U.S.C. § 101
	313. It is my opinion that independent claim 1 of the ’218 Patent, as well as claims 3 and 5 which depend therefrom, and independent claims 12 and 25 are directed to the abstract idea of digital summing. It is also my opinion that the digital summing ...
	314. I am informed and understand that based on positions taken during prosecution of the ’982 Patent Family, to which the ’218 Patent belongs, CommScope contends that the point of novelty claimed in the ’982 Patent Family is “digital summing.” See e....
	315. Further, it is my opinion that signals consist of nothing more than a series of digital values, e.g., numbers. Thus, adding digital signals is analogous to adding numbers. Adding numbers is a mathematical methodology, and it is my understanding t...
	316. Additionally, it is my opinion that the claims do not include additional elements that are sufficient to amount to significantly more than the abstract idea itself. In my opinion, the digital host unit embodied in claims 1, 3, 5, 12, and 25 that ...
	317. Finally, I have reviewed CommScope’s response to Dali’s Interrogatory No. 18, which is directed to identifying features relevant to § 101. See July 5, 2018 Response at 166-93. In regards to the section relating to the ’218 Patent, I find that Com...
	318. For at least all of these reasons, it is my opinion that the claims of the ’218 Patent do not include additional elements that are sufficient to amount to significantly more than the abstract idea of mathematically adding digital values. Accordin...

	B. Invalidity of the ’218 Patent Based on 35 U.S.C. § 112
	319. It is my opinion that the claim terms from the ’218 Patent discussed in this section fail the requirements of § 112. Based on my analysis below, the asserted claims from the ’218 Patent that recite or depend on these claim terms are invalid.
	320. I find CommScope’s list of “exemplary” citations provided in response to Dali’s Interrogatory No. 30 in regards to enablement and written description to be deficient. July 9, 2018 Response at 25-26. The citations are not accompanied by any explan...
	321. The citations provided for the claim term “a respective original upstream analog wireless signal comprising the upstream radio frequency spectrum and any upstream transmissions” do not appear to be relevant on § 112 issues. For example, the citat...
	322. The same problems apply in regards to the citations provided for the claim term “an original downstream analog wireless signal comprising a downstream radio frequency spectrum and any downstream transmissions” Much of the citations between these ...
	1. “a respective original upstream analog wireless signal comprising the upstream radio frequency spectrum and any upstream transmissions” (Claims 1, 12, and 25)
	323. The claim term “a respective original upstream analog wireless signal comprising the upstream radio frequency spectrum and any upstream transmissions” is recited in claims 1, 12 and 25 of the ’218 Patent. To the extent this term fails to satisfy ...
	324. The claimed “a respective original upstream analog wireless signal comprising the upstream radio frequency spectrum and any upstream transmissions” is not found anywhere in the specification or figures of the ’218 Patent, and therefore has no sup...
	325. Apart from its absence from the specification, a POSITA would have been unable to understand the term “a respective original upstream analog wireless signal comprising the upstream radio frequency spectrum and any upstream transmissions” because ...
	326. The phrase “any upstream transmissions” is also confusing and vague. In context of the term “upstream radio frequency spectrum and any upstream transmissions from any of the wireless units,” it is unclear what this would refer to if it is outside...
	327. The ’218 Patent is silent regarding what is included in the scope of “any upstream transmissions,” and further does not define the “upstream radio frequency spectrum.” Within the term “a respective original upstream analog wireless signal compris...
	328. Further, it is unclear what “any upstream transmissions” would include to the extent it refers to something separate from “the upstream radio frequency spectrum.” In other words, without some clarification of either term in the ’218 Patent, a POS...
	329. Indeed, the ’218 Patent is silent regarding what is included in the scope of either “any upstream transmissions” or “the upstream radio frequency spectrum”, and further is silent regarding the format of that information, the type of encoding appl...
	330. The ambiguity is exacerbated by Mr. Wala’s admission that the phrase “any transmissions” does not mean the existence of a distinct signal that is being received by the remote/second unit; rather, it is any information that may be included in the ...
	331. I have reviewed Dr. Acampora’s June 30, 2017 Declaration and August 18, 2017 Responsive Declaration regarding claim construction, in the latter of which he opined that certain subparts of this claim term are not indefinite. I disagree with Dr. Ac...
	332. Second, Dr. Acampora defines the phrase “upstream radio frequency spectrum” as “portions of the radio frequency spectrum that are being utilized to transmit wireless signals in the upstream direction (from the cell phone to the toward [sic] the n...
	333. Third, Dr. Acampora summarily defines “any upstream transmissions” to be “transmissions from wireless units that fall within the [RF] spectrum.” See Acampora Resp. Decl. at 28. Dr. Acampora assumes that his definition “would be clear to one of or...
	334. Based on the lack of clarity for multiple phrases within the term “a respective original upstream analog wireless signal comprising the upstream radio frequency spectrum and any upstream transmissions,” a POSITA, upon reading the ’218 Patent and ...

	2. “an original downstream analog wireless signal comprising a downstream radio frequency spectrum and any downstream transmissions” (Claim 2)
	335. The claim term “an original downstream analog wireless signal comprising a downstream radio frequency spectrum and any downstream transmissions” is recited in claim 2 of the ’218 Patent. It is my opinion that this term is indefinite.
	336. The claim term is not found anywhere in the specification or figures of the ’218 Patent and has no support in the ’218 Patent. The term was added to two claims upon filing of the ’218 Patent (which claims priority to the ’982 Patent). The claim t...
	337. Apart from its absence from the specification, a POSITA would have been unable to understand the term “an original downstream analog wireless signal comprising a downstream radio frequency spectrum and any downstream transmissions” because the te...
	338. Similarly, the phrase “downstream radio frequency spectrum” is not mentioned anywhere but the claims in the ’218 Patent. As evidenced by the use of separate terms to define the frequency spectrum utilized for upstream versus downstream transmissi...
	339. The phrase “any downstream transmissions” is similarly confusing and vague. The ’218 Patent is silent regarding what is included in the scope of “any downstream transmissions,” and failed to define “the downstream radio frequency spectrum.” When ...
	340. In In addition, the ’218 Patent is silent regarding what is included in the scope of “any downstream transmissions” or “downstream radio frequency spectrum”, and further is silent regarding the format of that information, the type of encoding app...
	341. I have reviewed Dr. Acampora’s June 30, 2017 and August 18, 2017 Responsive Declaration regarding claim construction, in the latter of which he opined that subparts of this term are not indefinite. I disagree with Dr. Acampora’s opinion for at le...
	342. Second, Dr. Acampora defines the term “downstream radio frequency spectrum” as “portions of the radio frequency spectrum that are being utilized to transmit wireless signals in [] the downstream direction (from the network toward the cell phone)....
	343. Based on the lack of a clear meaning for multiple phrases in the term “an original downstream analog wireless signal comprising a downstream radio frequency spectrum and any downstream transmissions,” a POSITA, upon reading the ’218 Patent and th...


	C. Invalidity of the ’218 Patent Based on 35 U.S.C. § 103
	344. Assuming that the asserted claims of the ’218 Patent are found to satisfy the requirements of 35 U.S.C. § 112, then it is my opinion that the asserted claims of the ’218 Patent are obvious over prior art under 35 U.S.C. § 103.
	1. Bexten in view of CityCell and optionally with Smith or Farhan 369
	345. For the reasons outlined in this section, it is my opinion that claims 1, 3, 5, 12, and 25 of the ’218 Patent are rendered obvious by Bexten in view of CityCell and optionally with Smith or Farhan 369.
	(1) Claim 1: A system for wireless radio frequency signal distribution within a coverage area in which one or more wireless units wirelessly transmit in an upstream wireless radio frequency spectrum, the system comprising:
	346. Bexten in view of CityCell and optionally with Smith or Farhan 369 disclose or render obvious each limitation of claim 1.
	347. I understand that this preamble is not limiting, and as such is not required to invalidate the claim. To the extent that this preamble is limiting, it is my opinion that Bexten teaches this limitation.
	348. Bexten teaches a “wideband digital architecture for use in radio communications systems.” Bexten at Abstract. For example, Figure 1 of Bexten depicts a radio system architecture where “mobile users within the coverage area of the radio heads 110 ...
	349. As an alternative, CityCell discloses a system for increasing wireless cellular telephone capacity that is compatible with both analog and digital technologies. CityCell at DALI-COMM001961. CityCell discloses the uplink transport of RF signals fr...

	(2) Claim Group [A]: a host unit; and a plurality of remote units communicatively coupled to the host unit using at least one communication medium,
	350. My opinions regarding how Bexten and/or CityCell disclose the claim limitations of Claim Group [A] can be found in Section A of Appendix 1.

	(3) Claim Group [B]: wherein each of the plurality of remote units is associated with a portion of the coverage area; wherein each of the plurality of remote units receives a respective original upstream analog wireless signal comprising the upstream ...
	351. My opinions regarding how Bexten and/or CityCell disclose the claim limitations of Claim Group [B] can be found in Section B of Appendix 1.

	(4) Claim Group [C]: wherein each of the plurality of remote units generates respective upstream digital RF samples indicative of the respective original upstream analog wireless signal received at that remote unit;
	352. My opinions regarding how Bexten and/or CityCell disclose the claim limitations of Claim Group [C] can be found in Section C of Appendix 1.

	(5) Claim Group [D]: wherein each of the plurality of remote units communicates the respective upstream digital RF samples generated by that remote unit to the host unit using the at least one communication medium
	353. My opinions regarding how Bexten and/or CityCell disclose the claim limitations of Claim Group [D] can be found in Section D of Appendix 1.

	(6) Claim Group [E]: wherein the host unit digitally sums corresponding upstream digital RF samples received from the plurality of remote units to produce summed upstream digital RF samples; and
	354. My opinions regarding how Bexten discloses the claim limitations of Claim Group [E] can be found in Section E of Appendix 1. Moreover, both Smith and Farhan 369 disclose the claim limitations of Claim Group [E] and a POSITA would have been motiva...

	(7) Claim Group [F]: wherein the host unit converts the summed upstream digital RF samples to a replicated upstream analog wireless radio frequency signal.
	355. My opinions regarding how CityCell discloses the claim limitations of Claim Group [F] can be found in Section F of Appendix 1. As discussed below, POSITA would have been motivated to combine the digital-to-analog technique disclosed in CityCell f...

	(8) Claim 2: The system of claim 1, wherein the host unit receives an original downstream analog wireless signal comprising a downstream radio frequency spectrum and any downstream transmissions for the wireless units;
	356. Bexten in view of CityCell and optionally with Smith or Farhan 369 disclose or render obvious each limitation of claim 2.
	357. For my analysis, I will assume that an “original” signal refers to a signal generated from a mobile unit for a downlink transmission. I will also assume that any uplink analog signals from a mobile unit intended for processing by the host unit wi...
	358. Bexten in view of CityCell renders this limitation obvious. Bexten teaches a communications system that includes a mobile switching center (MSC) that connects a local radio system comprising of a host unit (hub station 120) and multiple remote un...
	359. To the extent a communication system is designed to have a host unit receive downlink analog signal from a base station, a POSITA would have been motivated to modify the system in Bexten with the teachings in CityCell so that the host unit (hub s...

	(9) wherein the host unit generates downstream digital RF samples indicative of the original downstream analog wireless signal;
	360. Bexten in view of CityCell renders this limitation obvious. Both references contemplate transmitting digital signals downstream between the host unit and the remote units. As discussed above, the hub station in Bexten receives downstream signals ...
	361. CityCell discloses a host unit (host cell) that includes host transceivers containing analog-to-digital converters for converting the any analog RF signal received to digital samples: “An analog-to-digital (A/D) converter in the transceiver cover...

	(10) wherein the host unit communicates the downstream digital RF samples to at least some of the plurality of remote units using the at least one communication medium; and
	362. For my analysis, I interpret the phrase “at least some” to mean either an unspecified number or at least one.
	363. Bexten discloses this claim limitation. Bexten teaches that the TDM signals received in the host unit (hub station 120) are converted to FDM format through a channelizer, then distributed to remote units (radio heads 110) through high-speed trans...
	364. Alternatively, CityCell also discloses this claim limitation. As discussed in Section A of Appendix 1, CityCell discloses a hubbing configuration where a host unit (host cell) comprises host transceivers for distributing signals to remote units. ...

	(11) wherein each of the at least some of the plurality of remote units to which the host unit communicates the downstream digital RF samples converts the downstream digital RF samples to a replicated downstream analog wireless radio frequency signal
	365. Bexten discloses this claim limitation. As Figure 2 of Bexten demonstrates, digital signals received at the remote units (radio heads 110) are converted or replicated back to analog RF format by D/A converter 245, up-converted to RF frequency lev...
	366. Alternatively, CityCell also discloses this claim limitation. CityCell teaches that the digital signals received in optical form at the remote unit (Remote-Site Cabinet) are extracted by the wavelength division multiplexer, converted into electro...

	(12) Claim 3: The system of claim 2, wherein the host unit comprises: an analog-to-digital converter to digitize the original downstream analog wireless radio frequency signal in order to produce the downstream digital RF samples; and
	367. Bexten in view of CityCell, and optionally with Smith or Farhan 369 disclose or render obvious each limitation of claim 3.
	368. Bexten in view of CityCell renders this claim limitation obvious. As discussed above in Section X.C.1(9), CityCell teaches an analog-to-digital converter in the host unit that converts the combined RF signal from cellular transmitters into digita...

	(13) a multiplexer to frame the downstream digital RF samples for communication to at least some of the plurality of remote units as a downstream framed signal; and
	369. Bexten discloses this claim limitation. Figure 7 of Bexten is an adaptive channelizer that may be used in the host unit (hub station). The components of the channelizer include “a DFT demultiplexer 705, an MxM cross-point switch 710 (M an integer...
	370. When the teachings of Fig 7 are applied in a downlink channelizer, a POSITA would have recognized that the function of IDFT multiplexers would be to frame digital signals from multiple channels for distribution to certain remote units. The functi...

	(14) wherein each of the plurality of remote units comprises: a respective demultiplexer to extract the downstream digital RF samples from the downstream framed signal received from the host unit; and
	371. Bexten discloses this claim limitation. As Figure 2 of Bexten demonstrates, the radio heads 110 each contain a serial-to-parallel converter 255 to extract the framed digital signal received in FDM format from the host unit (hub station) through t...
	372. Alternatively, CityCell also discloses this claim limitation. The WDM located in the remote transceiver operates as a demultiplexer that extracts the downlink wavelength signal. See CityCell at DALI-COMM001964; DALI-COMM002074. A POSITA would hav...

	(15) a respective digital-to-analog converter to convert the downstream digital RF samples to the respective replicated downstream analog wireless radio frequency signal.
	373. As discussed in Section X.C.1(11), Bexten discloses this claim limitation. The remote units comprise digital-to-analog converters that convert downlink digital samples back to analog. Likewise, as discussed in the same section, CityCell also disc...

	(16) Claim 5: The system of claim 1, wherein each of the plurality of remote units comprises: a respective analog-to-digital converter to digitize the original upstream analog wireless radio frequency signal received at that remote unit in order to pr...
	374. Bexten in view of CityCell and optionally with Smith or Farhan 369 disclose or render obvious each limitation of claim 5.
	375. Bexten discloses this claim limitation. Figure 2 of Bexten is a block diagram for a remote unit (radio head 110) that contains an analog-to-digital converter 220 for upstream signals received by antenna 205:
	376. An annotated version of Figure 2 showing the upstream signal path through the remote unit is provided below:
	377. Alternatively, CityCell also discloses this claim limitation. For uplink signals, the remote transceiver within the remote unit (Remote-Site Cabinet) “filters RF signals, converts them to a bit stream, and transmits the bit stream over the fiber....

	(17) a respective multiplexer to frame the respective upstream digital RF samples for communication to the host unit as a respective upstream framed signal; and
	378. Bexten discloses this claim limitation. As discussed in the previous section, the digitized wideband signal is processed through parallel to serial converter 250 prior to transmission to the host unit through high-speed transport 130. A POSITA wo...
	379. Alternatively, CityCell also discloses this claim limitation. For uplink communications, after the analog signal has been digitized by the A/D converter in the remote transceiver, the uplink signal is multiplexed onto the same fiber by the WDM. C...
	381. Alternatively, CityCell also discloses this claim limitation. For uplink signals, after the framed uplink digital signal has been sent through fiber to a host transceiver within a host unit (host cell), a WDM within the host transceiver extracts ...

	(19) a digital-to-analog converter to convert the summed upstream digital RF samples to the replicated upstream analog wireless radio frequency signal.
	382. With respect to the summing of upstream digital signals, I refer to my opinion regarding how Bexten and/or CityCell disclose the limitations of Claim Group [E]. See Section E of Appendix 1. Moreover, both Smith and Farhan 369 disclose Claim Group...
	383. Regarding the aspect of the claim relating to the replication of an upstream analog wireless radio frequency signal with a digital-to-analog converter, it is my opinion that Bexten in view of CityCell renders this claim limitation obvious.  See S...

	(20) Claim 12: A host unit for wireless radio frequency signal distribution within a coverage area in which one or more wireless units transmit in an upstream wireless radio frequency spectrum, the host unit comprising:
	384. Bexten in view of CityCell and optionally with Smith or Farhan 369 disclose or render obvious each limitation of claim 12.
	385. I understand that this preamble is not limiting, and as such is not required to invalidate the claim. To the extent that this preamble is limiting, it is my opinion that both Bexten and CityCell teach this limitation. Both references teach commun...

	(21) Claim Group [A]: an interface to communicatively couple the host unit to a plurality of remote units using at least one communication medium,
	386. My opinions regarding how Bexten and/or CityCell disclose the claim limitations of Claim Group [A] can be found in Section A of Appendix 1.

	(22) Claim Group [B]: wherein each of the plurality of remote units is associated with a portion of the coverage area and each of the plurality of remote units receives a respective original upstream analog wireless signal comprising the upstream radi...
	8. After receiving my Ph.D. in 1993, I worked for Glenayre Technologies – Wireless Access Group, where I worked on applications for wireless communication, including inventing, designing, and building a patented two-way pager test system and co-develo...
	9. From 1999 to 2001, I was responsible for the software architecture for core SGSN (Serving GPRS Support Node) and GGSN (Gateway GPRS Support Node) products for the GPRS (Generic Packet Radio Services) market. I also held management responsibility fo...
	8. After receiving my Ph.D. in 1993, I worked for Glenayre Technologies – Wireless Access Group, where I worked on applications for wireless communication, including inventing, designing, and building a patented two-way pager test system and co-develo...
	9. From 1999 to 2001, I was responsible for the software architecture for core SGSN (Serving GPRS Support Node) and GGSN (Gateway GPRS Support Node) products for the GPRS (Generic Packet Radio Services) market. I also held management responsibility fo...

	(30) Claim Group [D]: communicating the respective upstream digital RF samples generated by that remote unit to the host unit using at least one communication medium; and
	396. My opinions regarding how Bexten and/or CityCell disclose the claim limitations of Claim Group [D] can be found in Section D of Appendix 1.

	(31) Claim Group [E]: at the host unit: digitally summing corresponding upstream digital RF samples received from the plurality of remote units to produce summed upstream digital RF samples; and
	397. My opinions regarding how Bexten discloses the claim limitations of Claim Group [E] can be found in Section E of Appendix 1. Moreover, both Smith and Farhan 369 disclose the claim limitations of Claim Group [E] and a POSITA would have been motiva...

	(32) Claim Group [F]: converting the summed upstream digital RF samples to a replicated upstream analog wireless radio frequency signal
	398. My opinions regarding how CityCell discloses the claim limitations of Claim Group [F] can be found in Section F of Appendix 1. As discussed below, POSITA would have been motivated to combine the digital-to-analog technique disclosed in CityCell f...


	2. Bexten in view of Russell and optionally with Smith or Farhan 369
	399. For the reasons outlined in this section, it is my opinion that claims 1, 3, 5, 12, and 25of the ’218 Patent are rendered obvious by Bexten in view of Russell and optionally with Smith or Farhan 369.
	(1) Claim 1: A system for wireless radio frequency signal distribution within a coverage area in which one or more wireless units wirelessly transmit in an upstream wireless radio frequency spectrum, the system comprising:
	400. Bexten in view of Russell and optionally with Smith or Farhan 369 disclose or render obvious each limitation of claim 1.
	401. I understand that this preamble is not limiting, and as such is not required to invalidate the claim. To the extent that this preamble is limiting, it is my opinion that Bexten and Russell both teach this limitation.
	402. Both Bexten and Russell describe RF signal distribution systems where remote units for specific areas of coverage receive RF signals for upstream transmission from wireless units. Bexten teaches a “wideband digital architecture for use in radio c...
	403. Russell teaches assigning coverage areas to remote units (remote antenna units 102) that are configured to receive wireless upstream transmissions in an RF signal distribution system. For example, Fig. 12 of Russell discloses a communication syst...

	(2) Claim Group [A]: a host unit; and a plurality of remote units communicatively coupled to the host unit using at least one communication medium,
	8. After receiving my Ph.D. in 1993, I worked for Glenayre Technologies – Wireless Access Group, where I worked on applications for wireless communication, including inventing, designing, and building a patented two-way pager test system and co-develo...
	9. From 1999 to 2001, I was responsible for the software architecture for core SGSN (Serving GPRS Support Node) and GGSN (Gateway GPRS Support Node) products for the GPRS (Generic Packet Radio Services) market. I also held management responsibility fo...
	8. After receiving my Ph.D. in 1993, I worked for Glenayre Technologies – Wireless Access Group, where I worked on applications for wireless communication, including inventing, designing, and building a patented two-way pager test system and co-develo...
	9. From 1999 to 2001, I was responsible for the software architecture for core SGSN (Serving GPRS Support Node) and GGSN (Gateway GPRS Support Node) products for the GPRS (Generic Packet Radio Services) market. I also held management responsibility fo...
	413. Russell teaches a host unit (base stations 106) having “conventional radio controller or interface circuitry 22 to the MTSO 110. A digital transmitter/receiver unit 130 receives the combined RF signal from transmitters 23, digitizes the combined ...

	(9) wherein the host unit generates downstream digital RF samples indicative of the original downstream analog wireless signal;
	414. Bexten in view of Russell renders this limitation obvious. Since both Bexten and Russell disclose the transmission of digital RF signals between a host unit and remote units, assuming Bexten has been modified to directly receive analog RF signals...
	415. Russell discloses a host unit (base station 106) that generates digital RF samples for any downlink analog wireless signal received. Figure 4 of Russell is a block diagram of a transmitting/receiving unit 130 that is a component of a host unit (b...

	(10) wherein the host unit communicates the downstream digital RF samples to at least some of the plurality of remote units using the at least one communication medium; and
	416. For my analysis, I interpret the phrase “at least some” to mean either an unspecified number or at least one.
	417. As discussed in Section X.C.1(10), Bexten discloses this claim limitation.
	418. Alternatively, Russell also discloses this claim limitation. After an analog RF signal has been digitized by the digitizer 132 within the transmitting/receiving unit 130 of a host unit (base station 106), a multiplexer 134 “frames microcell traff...
	8. After receiving my Ph.D. in 1993, I worked for Glenayre Technologies – Wireless Access Group, where I worked on applications for wireless communication, including inventing, designing, and building a patented two-way pager test system and co-develo...
	9. From 1999 to 2001, I was responsible for the software architecture for core SGSN (Serving GPRS Support Node) and GGSN (Gateway GPRS Support Node) products for the GPRS (Generic Packet Radio Services) market. I also held management responsibility fo...
	8. After receiving my Ph.D. in 1993, I worked for Glenayre Technologies – Wireless Access Group, where I worked on applications for wireless communication, including inventing, designing, and building a patented two-way pager test system and co-develo...
	9. From 1999 to 2001, I was responsible for the software architecture for core SGSN (Serving GPRS Support Node) and GGSN (Gateway GPRS Support Node) products for the GPRS (Generic Packet Radio Services) market. I also held management responsibility fo...

	(15) a respective digital-to-analog converter to convert the downstream digital RF samples to the respective replicated downstream analog wireless radio frequency signal.
	427. As discussed in Section X.C.1(15), Bexten discloses this claim limitation.
	428. Alternatively, Russell also discloses this claim limitation. Russell discloses remote units (remote antenna units 102) with “digital-to-analog converter 164 [that] reconstructs the analog RF signal and applies it to linear power amplifier 24.” Se...

	(16) Claim 5: The system of claim 1, wherein each of the plurality of remote units comprises: a respective analog-to-digital converter to digitize the original upstream analog wireless radio frequency signal received at that remote unit in order to pr...
	429. Bexten in view of Russell and optionally with Smith or Farhan 369 disclose or render obvious each limitation of claim 5.
	430. As discussed in Section X.C.1(16), Bexten discloses this claim limitation.
	431. Alternatively, Russell also discloses this limitation. The passage below from Russell explains how RF signals are received and digitized by an analog-to-digital converter 170:

	(17) a respective multiplexer to frame the respective upstream digital RF samples for communication to the host unit as a respective upstream framed signal; and
	432. As discussed in Section X.C.1(17), Bexten discloses this claim limitation.
	433. Alternatively, Russell also discloses this limitation. As discussed in the previous section, uplink analog signals are fed into a framer/multiplexer 172 after being converted into digitized samples by analog-to-digital converters 170:

	(18) wherein the host unit comprises: at least one demultiplexer to extract the respective upstream digital RF samples from the respective upstream framed signals received from the plurality of remote units; and
	434. As discussed in Section X.C.1(18), Bexten discloses this claim limitation.
	435. Alternatively, Russell also discloses this limitation. The digital transmitting/receiving unit 130 that resides in the host unit (base station 106) is responsible for demultiplexing the upstream digitized RF signals transmitted by the remote unit...

	(19) a digital-to-analog converter to convert the summed upstream digital RF samples to the replicated upstream analog wireless radio frequency signal.
	436. With respect to the summing of upstream digital signals, my opinions regarding how Bexten discloses the claim limitations of Claim Group [E] can be found in Section E of Appendix 1. Moreover, both Smith and Farhan 369 disclose the claim limitatio...
	437. Regarding the aspect of the claim relating to the replication of an upstream analog wireless radio frequency signal with a digital-to-analog converter, it is my opinion that Bexten in view of Russell renders this claim limitation obvious. The pas...

	(20) Claim 12: A host unit for wireless radio frequency signal distribution within a coverage area in which one or more wireless units transmit in an upstream wireless radio frequency spectrum, the host unit comprising:
	438. Bexten in view of Russell and optionally with Smith or Farhan 369 disclose or render obvious each limitation of claim 12.
	439. I understand that this preamble is not limiting, and as such is not required to invalidate the claim. To the extent that this preamble is limiting, it is my opinion that both Bexten and Russell teach this limitation. Both references teach communi...

	(21) Claim Group [A]: an interface to communicatively couple the host unit to a plurality of remote units using at least one communication medium,
	440. My opinions regarding how Bexten and/or Russell disclose the limitations of Claim Group [A] can be found in Section A of Appendix 1.

	(22) Claim Group [B]: wherein each of the plurality of remote units is associated with a portion of the coverage area and each of the plurality of remote units receives a respective original upstream analog wireless signal comprising the upstream radi...
	441. My opinions regarding how Bexten and/or Russell disclose the limitations of Claim Group [B] can be found in Section B of Appendix 1.

	(23) Claim Group [C]: and wherein each of the plurality of remote units generates respective upstream digital RF samples indicative of the respective original upstream analog wireless signal received at that remote unit,
	442. My opinions regarding how Bexten and/or Russell disclose the limitations of Claim Group [C] can be found in Section C of Appendix 1.

	(24) Claim Group [D]: wherein the interface is used to receive the upstream digital RF samples from the plurality of remote units;
	443. My opinions regarding how Bexten and/or Russell disclose the limitations of Claim Group [D] can be found in Section D of Appendix 1.

	(25) Claim Group [E]: a digital summer to digitally sum corresponding upstream digital RF samples received from the plurality of remote units to produce summed upstream digital RF samples; and
	444. My opinions regarding how Bexten discloses the claim limitations of Claim Group [E] can be found in Section E of Appendix 1. Moreover, both Smith and Farhan 369 disclose the claim limitations of Claim Group [E] and a POSITA would have been motiva...

	(26) Claim Group [F]: a digital-to-analog converter to convert the summed upstream digital RF samples to a replicated upstream analog wireless radio frequency signal.
	445. My opinions regarding how Russell discloses the limitations of Claim Group [F] can be found in Section F of Appendix 1. A POSITA would have had motivation to combine the digital-to-analog technique disclosed in Russell for uplink transmissions in...

	(27) Claim 25: A method of distributing wireless radio frequency signals within a coverage area in which one or more wireless units transmit in an upstream wireless radio frequency spectrum, the method using a host unit and a plurality of remote units...
	446. Bexten in view of Russell and optionally with Smith or Farhan 369 disclose or render obvious each limitation of claim 25.
	447. I understand that this preamble is not limiting, and as such is not required to invalidate the claim. To the extent that this preamble is limiting, it is my opinion that both Bexten and Russell teach this limitation. Both references teach communi...

	(28) Claim Group [B]:  at each of the plurality of remote units: receiving a respective original upstream analog wireless signal comprising the upstream radio frequency spectrum and any upstream transmissions from any of the wireless units that are wi...
	448. My opinions regarding how Bexten and/or Russell disclose the limitations of Claim Group [B] can be found in Section B of Appendix 1.

	(29) Claim Group [C]: generating respective upstream digital RF samples indicative of the respective original upstream analog wireless signal received at that remote unit; and
	449. My opinions regarding how Bexten and/or Russell disclose the limitations of Claim Group [C] can be found in Section C of Appendix 1.

	(30) Claim Group [D]: communicating the respective upstream digital RF samples generated by that remote unit to the host unit using at least one communication medium; and
	450. My opinions regarding how Bexten and/or Russell disclose the limitations of Claim Group [D] can be found in Section D of Appendix 1.

	(31) Claim Group [E]: at the host unit: digitally summing corresponding upstream digital RF samples received from the plurality of remote units to produce summed upstream digital RF samples; and
	451. My opinions regarding how Bexten discloses the claim limitations of Claim Group [E] can be found in Section E of Appendix 1. Moreover, both Smith and Farhan 369 disclose the claim limitations of Claim Group [E] and a POSITA would have been motiva...

	(32) Claim Group [F]: converting the summed upstream digital RF samples to a replicated upstream analog wireless radio frequency signal
	452. My opinions regarding how Russell discloses the limitations of Claim Group [F] can be found in Section F of Appendix 1. A POSITA would have had motivation to combine the digital-to-analog technique disclosed in Russell for uplink transmissions in...




	XI. INVALIDITY OF THE ASSERTED CLAIMS OF THE ’286 PATENT
	453. I have been asked to analyze claims 1, 8, 10, 23, 27 and 30 of the ’286 Patent. Claims 1 and 23 are independent claims. Claim 8 depends on claim 7; claim 7 depends on claim 1. Claim 10 also depends on claim 1. Claims 27 and 30 depend on claim 23....
	A. Invalidity of the ’286 Patent Based on 35 U.S.C. § 101
	454. It is my opinion that independent claim 1 of the ’286 Patent, as well as claims 8 and 10 which depend therefrom; and independent claim 23, as well as claims 27 and 30 which depend on claim 23, are directed to the abstract idea of digital summing....
	455. I am informed and understand that based on positions taken during prosecution of the ’982 Patent Family, to which the ’286 Patent belongs, CommScope contends that the point of novelty claimed in the ’982 Patent Family is “digital summing.” See e....
	456. Further, it is my opinion that signals consist of nothing more than a series of digital values, e.g., numbers. Thus, adding digital signals is analogous to adding numbers. Adding numbers is a mathematical methodology, and it is my understanding t...
	457. Additionally, it is my opinion that the claims do not include additional elements that are sufficient to amount to significantly more than the abstract idea itself. In my opinion, the “first unit” embodied in claims 1, 8, 10, 23, 27, and 30 that ...
	458. Finally, I have reviewed CommScope’s response to Dali’s Interrogatory No. 18, which is directed to identifying features relevant to § 101. See July 5, 2018 Response at 166-93. In regards to the section relating to the ’286 Patent, I find that Com...
	459. For at least all of these reasons, it is my opinion that the claims of the ’286 Patent do not include additional elements that are sufficient to amount to significantly more than the abstract idea of mathematically adding digital values. Accordin...

	B. Invalidity of the ’286 Patent Based on 35 U.S.C. § 112
	460. It is my opinion that the claim term from the ’286 Patent discussed in this section fails the requirements of § 112. Based on my analysis below, the asserted claims from the ’286 Patent that recite or depend on these claim terms are invalid.
	461. I find CommScope’s list of “exemplary” citations provided in response to Dali’s Interrogatory No. 30 in regards to enablement and written description to be deficient. July 9, 2018 Response at 29-32. The citations are not accompanied by any explan...
	462. With respect to the term “a respective analog wireless signal comprising the [wireless] radio frequency spectrum and any transmissions from any of the wireless units,” the citations do not appear to provide any context that is relevant on § 112 i...
	1. “a respective analog wireless signal comprising the [wireless] radio frequency spectrum and any transmissions from any of the wireless units” (’286 Patent, Claims 1 and 23)
	463. The claim term “a respective analog wireless signal comprising the [wireless] radio frequency spectrum and any transmissions from any of the wireless units” is recited in claims 1 and 23 of the ’286 Patent. Since the other asserted claims from th...
	464. The claim term “a respective analog wireless signal comprising the [wireless] radio frequency spectrum and any transmissions from any of the wireless units” is not found anywhere in the specification or figures of the ’286 Patent and has no suppo...
	465. The phrase “[wireless] radio frequency spectrum” is vague and unclear. Radio frequency generally refers to frequencies that can be used to transport information for radio communication. Radio communication is wireless. As a result, the use of “wi...
	466. The phrase “any transmissions” is similarly confusing and vague. When taken in context of “[wireless] radio frequency spectrum and any transmissions from any of the wireless units,” it is unclear what “any transmissions” would refer to outside of...
	467. However, it is unclear what “any transmissions” would include if separate from “the [wireless] radio frequency spectrum.” In other words, without some clarification of either term in the ’286 Patent, a POSITA would not have been able to define “a...
	468. Indeed, the ’286 Patent is silent regarding what information is included in the scope of either “any transmissions” or “the [wireless] radio frequency spectrum”, and further is silent regarding the format of that information, the type of encoding...
	469. I have reviewed Dr. Acampora’s June 30, 2017 Declaration and August 18, 2017 Responsive Declaration regarding claim construction, in the latter of which he opined that the term “wireless” is not indefinite. I disagree with Dr. Acampora’s opinion....
	470. The fact that Dr. Acampora refers to Dali patents that use the term “wireless” in conjunction with the term “radio frequency” is irrelevant and improper. See Acampora Resp. Decl. at 31-32. My understanding is that each patent is to be evaluated b...
	471. Based on the lack of a clear meaning for multiple phrases within the claim term “a respective analog wireless signal comprising the [wireless] radio frequency spectrum and any transmissions from any of the wireless units,” a POSITA, upon reading ...


	C. Invalidity of the ’286 Patent Based on 35 U.S.C. § 103
	472. Assuming that the asserted claims of the ’286 Patent are found to satisfy the requirements of 35 U.S.C. § 112, then it is my opinion that the asserted claims of the ’286 Patent are obvious over prior art under 35 U.S.C. § 103.
	1. Bexten in view of CityCell and optionally with Smith or Farhan 369
	473. For the reasons outlined in this section, it is my opinion that claims 1, 8, 10, 23, 27, and 30 of the ’286 Patent are rendered obvious by Bexten in view of CityCell and optionally with Smith or Farhan 369.
	(1) Claim 1: A system for use with a coverage area in which one or more wireless units wirelessly transmit using a wireless radio frequency spectrum, the system comprising:
	474. Bexten in view of CityCell and optionally with Smith or Farhan 369 disclose or render obvious each limitation of claim 1.
	475. I understand that this preamble is not limiting, and as such is not required to invalidate the claim. To the extent that this preamble is limiting, it is my opinion that Bexten teaches this limitation.
	476. Bexten teaches a radio system architecture with a central hub that is coupled to multiple radio head receivers; the mobile users within the coverage area of the radio head receivers communicate with other local users in the same coverage area or ...
	477. Alternatively, CityCell also discloses this limitation. The purpose of CityCell is to provide a communication system that “increases cellular telephone capacity in high-use areas and provides service to difficult coverage areas, such as undergrou...

	(2) Claim Group [A]: a first unit; and a plurality of second units communicatively coupled to the first unit using at least one communication medium,
	478. My opinions regarding how Bexten and/or CityCell disclose the limitations of Claim Group [A] can be found in Section A of Appendix 1.

	(3) Claim Group [B]: wherein each of the plurality of second units is associated with a portion of the coverage area; wherein each of the plurality of second units receives a respective analog wireless signal comprising the radio frequency spectrum an...
	479. My opinions regarding how Bexten and/or CityCell disclose the limitations of Claim Group [B] can be found in Section B of Appendix 1.

	(4) Claim Group [C]: wherein each of the plurality of second units generates respective digital RF samples indicative of the respective analog wireless signal received at that second unit;
	480. My opinions regarding how Bexten and/or CityCell disclose the limitations of Claim Group [C] can be found in Section C of Appendix 1.

	(5) Claim Group [D]: wherein each of the plurality of second units communicates the respective digital RF samples generated by that second unit to the first unit using the at least one communication medium;
	481. My opinions regarding how Bexten and/or CityCell disclose the limitations of Claim Group [D] can be found in Section D of Appendix 1.

	(6) Claim Group [E]: wherein the first unit digitally sums corresponding digital RF samples received from the plurality of second units to produce summed digital RF samples; and
	482. My opinions regarding how Bexten discloses the claim limitations of Claim Group [E] can be found in Section E of Appendix 1. Moreover, both Smith and Farhan 369 disclose the claim limitations of Claim Group [E] and a POSITA would have been motiva...

	(7) Claim Group [G]: wherein the system is configured so that an input used for base station processing is derived from the resulting summed digital RF samples.
	483. My opinions regarding how Bexten and/or CityCell disclose the limitations of Claim Group [G] can be found in Section G of Appendix 1.

	(8) Claim Group [F]: Claim 7: The system of claim 1, wherein the system is configured to convert the summed digital RF samples to a replicated analog wireless radio frequency signal
	484. Bexten in view of CityCell and optionally with Smith or Farhan 369 disclose or render obvious each limitation of claim 7.
	485. My opinions regarding how CityCell discloses the claim limitations of Claim Group [F] can be found in Section F of Appendix 1. A POSITA would have had motivation to combine the digital-to-analog technique disclosed in CityCell for uplink transmis...

	(9) Claim Group [F]: Claim 8: The system of claim 7, wherein the system comprises a digital-to-analog converter to convert the summed digital RF samples to the replicated analog wireless radio frequency signal.
	486. Bexten in view of CityCell and optionally with Smith or Farhan 369 disclose or render obvious each limitation of claim 8.
	487. My opinions regarding how CityCell discloses the claim limitations of Claim Group [F] can be found in Section F of Appendix 1. A POSITA would have had motivation to combine the digital-to-analog technique disclosed in CityCell for uplink transmis...

	(10) Claim Group [H]: Claim 10: The system of claim 1, wherein each of the plurality of second units generates the respective digital RF samples indicative of the respective analog wireless signal received at that second unit by frequency shifting the...
	488. Bexten in view of CityCell and optionally with Smith or Farhan 369 disclose or render obvious each limitation of claim 10.
	489. My opinions regarding how Bexten discloses the claim limitations of Claim Group [H] can be found in Section H of Appendix 1.

	(11) Claim 23: A method used with wireless radio frequency signals within a coverage area in which one or more wireless units transmit in a wireless radio frequency spectrum, the method using a first unit and a plurality of second units, each of the p...
	490. Bexten in view of CityCell and optionally with Smith or Farhan 369 disclose or render obvious each limitation of claim 23.
	491. I understand that this preamble is not limiting, and as such is not required to invalidate the claim. To the extent that this preamble is limiting, it is my opinion that both Bexten and CityCell teach this limitation.
	492. Section A of Appendix 1 explains how the references teach a method used with wireless radio frequency signals within a coverage area in which one or more wireless units transmit in a wireless radio frequency spectrum where the method uses a first...

	(12) Claim Group [A]: at each of the plurality of second units
	493. My opinions regarding how Bexten and/or CityCell disclose the limitations of Claim Group [A] can be found in Section A of Appendix 1.

	(13) Claim Group [B]: receiving a respective analog wireless signal comprising the wireless radio frequency spectrum and any transmissions from any of the wireless units that are within the portion of the coverage area associated with that second unit;
	494. My opinions regarding how Bexten and/or CityCell disclose the limitations of Claim Group [B] can be found in Section B of Appendix 1.

	(14) Claim Group [C]: generating respective digital RF samples indicative of the respective analog wireless signal received at that second unit; and
	495. My opinions regarding how Bexten and/or CityCell disclose the limitations of Claim Group [C] can be found in Section C of Appendix 1.

	(15) Claim Group [D]: communicating the respective digital RF samples generated by that second unit to the first unit using at least one communication medium; and
	496. My opinions regarding how Bexten and/or CityCell disclose the limitations of Claim Group [D] can be found in Section D of Appendix 1.

	(16) Claim Group [E]: at the first unit, digitally summing corresponding digital RF samples received from the plurality of second units to produce summed digital RF samples.
	497. My opinions regarding how Bexten discloses the claim limitations of Claim Group [E] can be found in Section E of Appendix 1. Moreover, both Smith and Farhan 369 disclose the claim limitations of Claim Group [E] and a POSITA would have been motiva...

	(17) Claim Group [F]: Claim 27: The method of claim 23, further comprising converting the summed digital RF samples to a replicated analog wireless radio frequency signal.
	498. Bexten in view of CityCell and optionally with Smith or Farhan 369 disclose or render obvious each limitation of claim 27.
	499. My opinions regarding how CityCell discloses the limitations of Claim Group [F] can be found in Section F of Appendix 1. A POSITA would have had motivation to combine the digital-to-analog technique disclosed in CityCell for uplink transmissions ...

	(18) Claim Group [H]: Claim 30: The method of claim 23, wherein, at each of the plurality of second units, generating the respective digital RF samples indicative of the respective analog wireless signal received at that second unit comprises: frequen...
	500. Bexten in view of CityCell and optionally with Smith or Farhan 369 disclose or render obvious each limitation of claim 30.
	501. My opinions regarding how Bexten discloses the claim limitations of Claim Group [H] can be found in Section H of Appendix 1.


	2. Bexten in view of Russell and optionally with Smith or Farhan 369
	502. For the reasons outlined in this section, it is my opinion that claims 1, 8, 10, 23, 27, and 30 of the ’286 Patent are rendered obvious by Bexten in view of Russell and optionally with Smith or Farhan 369.
	(1) Claim 1: A system for use with a coverage area in which one or more wireless units wirelessly transmit using a wireless radio frequency spectrum, the system comprising:
	503. I understand that this preamble is not limiting, and as such is not required to invalidate the claim. To the extent that this preamble is limiting, it is my opinion that Bexten teaches this limitation.
	504. Bexten teaches a radio system architecture with a central hub that are couple to multiple radio head receivers; the mobile users within the coverage area of the radio head receivers can communicate with other local users in the same coverage area...
	505. Alternatively, Russell also discloses this limitation. Russell discloses a microcellular communications network where host units are coupled by fiber optic cable to individual remote locations each having power amplifiers and diversity receivers ...

	(2) Claim Group [A]: a first unit; and a plurality of second units communicatively coupled to the first unit using at least one communication medium,
	506. My opinions regarding how Bexten and/or Russell disclose the limitations of Claim Group [A] can be found in Section A of Appendix 1.

	(3) Claim Group [B]: wherein each of the plurality of second units is associated with a portion of the coverage area; wherein each of the plurality of second units receives a respective analog wireless signal comprising the radio frequency spectrum an...
	507. My opinions regarding how Bexten and/or Russell disclose the limitations of Claim Group [B] can be found in Section B of Appendix 1.

	(4) Claim Group [C]: wherein each of the plurality of second units generates respective digital RF samples indicative of the respective analog wireless signal received at that second unit;
	508. My opinions regarding how Bexten and/or Russell disclose the limitations of Claim Group [C] can be found in Section C of Appendix 1.

	(5) Claim Group [D]: wherein each of the plurality of second units communicates the respective digital RF samples generated by that second unit to the first unit using the at least one communication medium;
	509. My opinions regarding how Bexten and/or Russell disclose the limitations of Claim Group [D] can be found in Section D of Appendix 1.
	10. For example, I am the inventor of U.S. Patent No. 7,236,470 issued on June 26, 2007, which currently names Broadcom Corporation as its assignee. The application for this was filed with the United States Patent and Trademark Office (“USPTO”) on Sep...
	11. In another example, I am the inventor of U.S. Pat. No. 8,189,538 (“the ’538 Patent”), U.S. Pat. No. 8,144,640 (“the ’640 Patent”), U.S. Pat. No. 8,064,380 (“the ’380 Patent”), U.S. Pat. No. 7,957,741 (“the ’741 Patent”), U.S. Pat. No. 7,876,704 (“...
	10. For example, I am the inventor of U.S. Patent No. 7,236,470 issued on June 26, 2007, which currently names Broadcom Corporation as its assignee. The application for this was filed with the United States Patent and Trademark Office (“USPTO”) on Sep...
	11. In another example, I am the inventor of U.S. Pat. No. 8,189,538 (“the ’538 Patent”), U.S. Pat. No. 8,144,640 (“the ’640 Patent”), U.S. Pat. No. 8,064,380 (“the ’380 Patent”), U.S. Pat. No. 7,957,741 (“the ’741 Patent”), U.S. Pat. No. 7,876,704 (“...
	520. Section A of Appendix 1 explains how the references teach a method used with wireless radio frequency signals within a coverage area in which one or more wireless units transmit in a wireless radio frequency spectrum where the method uses a first...

	(12) Claim Group [A]: at each of the plurality of second units
	521. My opinions regarding how Bexten and/or Russell disclose the limitations of Claim Group [A] can be found in Section A of Appendix 1.

	(13) Claim Group [B]: receiving a respective analog wireless signal comprising the wireless radio frequency spectrum and any transmissions from any of the wireless units that are within the portion of the coverage area associated with that second unit;
	522. My opinions regarding how Bexten and/or Russell disclose the limitations of Claim Group [B] can be found in Section B of Appendix 1.

	(14) Claim Group [C]: generating respective digital RF samples indicative of the respective analog wireless signal received at that second unit; and
	523. My opinions regarding how Bexten and/or Russell disclose the limitations of Claim Group [C] can be found in Section C of Appendix 1.

	(15) Claim Group [D]: communicating the respective digital RF samples generated by that second unit to the first unit using at least one communication medium; and
	524. My opinions regarding how Bexten and/or Russell disclose the limitations of Claim Group [D] can be found in Section D of Appendix 1.

	(16) Claim Group [E]: at the first unit, digitally summing corresponding digital RF samples received from the plurality of second units to produce summed digital RF samples.
	525. My opinions regarding how Bexten discloses the claim limitations of Claim Group [E] can be found in Section E of Appendix 1. Moreover, both Smith and Farhan 369 disclose the claim limitations of Claim Group [E] and a POSITA would have been motiva...

	(17) Claim Group [F]: Claim 27: The method of claim 23, further comprising converting the summed digital RF samples to a replicated analog wireless radio frequency signal
	526. Bexten in view of Russell and optionally with Smith or Farhan 369 disclose or render obvious each limitation of claim 27.
	527. My opinions regarding how Russell discloses the claim limitations of Claim Group [F] can be found in Section F of Appendix 1. A POSITA would have had motivation to combine the digital-to-analog technique disclosed in Russell for uplink transmissi...

	(18) Claim Group [H]: Claim 30: The method of claim 23, wherein, at each of the plurality of second units, generating the respective digital RF samples indicative of the respective analog wireless signal received at that second unit comprises: frequen...
	528. Bexten in view of Russell and optionally with Smith or Farhan 369 disclose or render obvious each limitation of claim 27.
	529. My opinions regarding how Bexten and/or Russell discloses the claim limitations of Claim Group [H] can be found in Section H of Appendix 1.
	10. For example, I am the inventor of U.S. Patent No. 7,236,470 issued on June 26, 2007, which currently names Broadcom Corporation as its assignee. The application for this was filed with the United States Patent and Trademark Office (“USPTO”) on Sep...
	11. In another example, I am the inventor of U.S. Pat. No. 8,189,538 (“the ’538 Patent”), U.S. Pat. No. 8,144,640 (“the ’640 Patent”), U.S. Pat. No. 8,064,380 (“the ’380 Patent”), U.S. Pat. No. 7,957,741 (“the ’741 Patent”), U.S. Pat. No. 7,876,704 (“...
	10. For example, I am the inventor of U.S. Patent No. 7,236,470 issued on June 26, 2007, which currently names Broadcom Corporation as its assignee. The application for this was filed with the United States Patent and Trademark Office (“USPTO”) on Sep...
	11. In another example, I am the inventor of U.S. Pat. No. 8,189,538 (“the ’538 Patent”), U.S. Pat. No. 8,144,640 (“the ’640 Patent”), U.S. Pat. No. 8,064,380 (“the ’380 Patent”), U.S. Pat. No. 7,957,741 (“the ’741 Patent”), U.S. Pat. No. 7,876,704 (“...



	A. Invalidity of the ’402 Patent Based on 35 U.S.C. § 101
	531. It is my opinion that independent claim 1 of the ’402 Patent, as well as claims 3, 14 and 18 which depend therefrom, and independent claim 31, as well as claims 33 and 42 which depend therefrom are directed to the abstract idea of digital summing...
	532. I am informed and understand that based on positions taken during prosecution of the ’982 Patent Family, to which the ’402 Patent belongs, CommScope contends that the point of novelty claimed in the ’982 Patent Family is “digital summing.” See e....
	533. Further, it is my opinion that signals consist of nothing more than a series of digital values, e.g., numbers. Thus, adding digital signals is analogous to adding numbers. Adding numbers is a mathematical methodology, and it is my understanding t...
	534. Additionally, it is my opinion that the claims do not include additional elements that are sufficient to amount to significantly more than the abstract idea itself. In my opinion, the “first unit” embodied in claims 1, 3, 14, 18, 31, 33, and 42 t...
	10. For example, I am the inventor of U.S. Patent No. 7,236,470 issued on June 26, 2007, which currently names Broadcom Corporation as its assignee. The application for this was filed with the United States Patent and Trademark Office (“USPTO”) on Sep...
	11. In another example, I am the inventor of U.S. Pat. No. 8,189,538 (“the ’538 Patent”), U.S. Pat. No. 8,144,640 (“the ’640 Patent”), U.S. Pat. No. 8,064,380 (“the ’380 Patent”), U.S. Pat. No. 7,957,741 (“the ’741 Patent”), U.S. Pat. No. 7,876,704 (“...

	B. Invalidity of the ’402 Patent Based on 35 U.S.C. § 112
	537. It is my opinion that the claim terms from the ’402 Patent discussed in this section fails the requirements of § 112. Based on my analysis below, the asserted claims from the ’402 Patent that recite or depend on these claim terms are invalid.
	538. As an initial matter, I find CommScope’s list of “exemplary” citations provided in response to Dali’s Interrogatory No. 30 in regards to enablement and written description to be deficient. July 9, 2018 Response at 32-38. The citations are not acc...
	539. The citations listed with respect to the term “a respective analog wireless signal comprising the wireless spectrum and any transmissions from any [of the] wireless units” do not appear to be relevant on § 112 issues. For example, the citations i...
	540. The same issues apply regarding the claim terms “the digital samples generated by and received from each of the second units comprise digital radio frequency samples in that the digital samples are indicative of the modulation of the transmission...
	541. I also note that CommScope failed to provide citations for the claim term “the wireless spectrum comprises a cellular radio frequency spectrum and any modulated transmissions from the wireless units carried by the cellular radio frequency spectru...
	542. Indeed, the citations for these claim terms substantially overlap, which reflect either an inability to identify supporting evidence or an attempt to obscure relevant support. Further, there are overlapping citations that appear to be completely ...
	1. “a respective analog wireless signal comprising the wireless spectrum and any transmissions from any [of the] wireless units” (’402 Patent, Claims 1 and 31)
	543. The claim term “a respective analog wireless signal comprising the wireless spectrum and any transmissions from any [of the] wireless units” is recited in claims 1 and 31 of the ’402 Patent. Since the other asserted claims from the ’402 Patent de...
	544. The claim term is not found in the specification or figures of the ’402 Patent and has no support in the ’402 Patent. The term was first introduced upon filing of the ’402 Patent. The claim term is unclear, and a POSITA would have been unable to ...
	545. The claim term is recited in the longer phrase “wherein each of the plurality of second units receives a respective analog wireless signal comprising the wireless spectrum and any transmissions from any wireless units within a respective coverage...
	10. For example, I am the inventor of U.S. Patent No. 7,236,470 issued on June 26, 2007, which currently names Broadcom Corporation as its assignee. The application for this was filed with the United States Patent and Trademark Office (“USPTO”) on Sep...
	11. In another example, I am the inventor of U.S. Pat. No. 8,189,538 (“the ’538 Patent”), U.S. Pat. No. 8,144,640 (“the ’640 Patent”), U.S. Pat. No. 8,064,380 (“the ’380 Patent”), U.S. Pat. No. 7,957,741 (“the ’741 Patent”), U.S. Pat. No. 7,876,704 (“...
	12. I am currently an expert consultant for Protocomm Systems, LLC, and Bims Laboratories, LLC, both of which I founded. The services I provide include consulting in standards setting, technology assessments, engineering lab testing, and product analy...
	13. I am also currently the CEO of CUPP Computing, LLC.  This company provides network security solutions that include security gateways and consumer device products.


	C. Compensation
	14. I am being compensated at $600 per hour for services I provide in this matter. This compensation is my sole compensation and is not contingent upon my performance, the outcome of this matter, or any issues involved in or related to this matter.

	D. Information Considered in Forming Expert Opinions
	15. Throughout this report, my opinions are informed by the collection of materials included in my List of Materials Reviewed, attached hereto as Exhibit B. Where a document is particularly illustrative of some aspect of my opinion, I have specificall...


	II. PERSON OF ORDINARY SKILL IN THE ART
	16. Counsel has informed me of the legal standard governing the determination of the level of ordinary skill in the art. I understand that factors that may be considered in determining the level of skill include: the type of problems encountered in th...
	551. The phrase “any transmissions” is similarly confusing and vague. When read in the context of “the wireless spectrum and any transmissions from any wireless units,” it is unclear what the analog wireless signal could include that is outside of or ...
	552. Based on the term “a respective analog wireless signal comprising the wireless spectrum and any transmissions from any wireless units,” “the wireless spectrum” and “any transmissions” are both a part of the “respective analog wireless signal.” Be...
	553. Indeed, Mr. Wala noted that the phrase “any transmissions” does not mean the existence of a distinct signal that is being received by the remote/second unit; rather, it is any information that may be included in the band of interest, including no...
	554. In addition, the ’402 Patent is silent regarding what is within the scope of either “any transmissions” or “the wireless spectrum”, and further is silent regarding the format of that information, the type of encoding applied to the information, o...
	555. I have reviewed Dr. Acampora’s June 30, 2017 Declaration in which he opined that this claim term is not indefinite. See Acampora Decl. at 40-41. However, his opinions in that section do not appear to be relevant to the claim term and fails to add...
	556.  Because multiple subparts within the claim term “a respective analog wireless signal comprising the wireless spectrum and any transmissions from any wireless units” are vague and unclear, a POSITA, upon reading the ’402 Patent and its prosecutio...
	2. “the wireless spectrum comprises a cellular radio frequency spectrum and any modulated transmissions from the wireless units carried by the cellular radio frequency spectrum of the wireless spectrum” (’402 Patent, Claim 16)
	12. I am currently an expert consultant for Protocomm Systems, LLC, and Bims Laboratories, LLC, both of which I founded. The services I provide include consulting in standards setting, technology assessments, engineering lab testing, and product analy...
	13. I am also currently the CEO of CUPP Computing, LLC.  This company provides network security solutions that include security gateways and consumer device products.

	C. Compensation
	14. I am being compensated at $600 per hour for services I provide in this matter. This compensation is my sole compensation and is not contingent upon my performance, the outcome of this matter, or any issues involved in or related to this matter.

	D. Information Considered in Forming Expert Opinions
	15. Throughout this report, my opinions are informed by the collection of materials included in my List of Materials Reviewed, attached hereto as Exhibit B. Where a document is particularly illustrative of some aspect of my opinion, I have specificall...


	II. PERSON OF ORDINARY SKILL IN THE ART
	16. Counsel has informed me of the legal standard governing the determination of the level of ordinary skill in the art. I understand that factors that may be considered in determining the level of skill include: the type of problems encountered in th...
	12. I am currently an expert consultant for Protocomm Systems, LLC, and Bims Laboratories, LLC, both of which I founded. The services I provide include consulting in standards setting, technology assessments, engineering lab testing, and product analy...
	13. I am also currently the CEO of CUPP Computing, LLC.  This company provides network security solutions that include security gateways and consumer device products.
	C. Compensation
	14. I am being compensated at $600 per hour for services I provide in this matter. This compensation is my sole compensation and is not contingent upon my performance, the outcome of this matter, or any issues involved in or related to this matter.

	D. Information Considered in Forming Expert Opinions
	15. Throughout this report, my opinions are informed by the collection of materials included in my List of Materials Reviewed, attached hereto as Exhibit B. Where a document is particularly illustrative of some aspect of my opinion, I have specificall...


	II. PERSON OF ORDINARY SKILL IN THE ART
	16. Counsel has informed me of the legal standard governing the determination of the level of ordinary skill in the art. I understand that factors that may be considered in determining the level of skill include: the type of problems encountered in th...
	562. Indeed, the ’402 Patent is silent regarding what is included in “any modulated transmissions from the wireless units carried by the cellular radio frequency spectrum of the wireless spectrum.” Within the term “the wireless spectrum comprises a ce...
	563. Furthermore, in the context of the ’402 Patent, a POSITA would have been unable to define with reasonable certainty the claim term “any modulated transmissions from the wireless units carried by the cellular radio frequency spectrum of the wirele...
	564. In addition, the ’402 Patent is silent regarding what is included in the scope of “any modulated transmissions from the wireless units carried by the cellular radio frequency spectrum of the wireless spectrum” and further is silent regarding the ...
	565. I have reviewed Dr. Acampora’s June 30, 2017 Declaration and August 18, 2017 Responsive Declaration regarding claim construction, in the latter of which he responded to my opinion that the term “any modulated transmissions from the wireless units...
	566. Based on the ’402 Patent and its intrinsic record, a POSITA would have been unable to determine with reasonable certainty the scope or meaning of the term “the wireless spectrum comprises a cellular radio frequency spectrum and any modulated tran...
	3. “the digital samples generated by and received from each of the second units comprise digital radio frequency samples in that the digital samples are indicative of the modulation of the transmissions carried by the cellular radio frequency spectrum...
	12. I am currently an expert consultant for Protocomm Systems, LLC, and Bims Laboratories, LLC, both of which I founded. The services I provide include consulting in standards setting, technology assessments, engineering lab testing, and product analy...
	13. I am also currently the CEO of CUPP Computing, LLC.  This company provides network security solutions that include security gateways and consumer device products.

	C. Compensation
	14. I am being compensated at $600 per hour for services I provide in this matter. This compensation is my sole compensation and is not contingent upon my performance, the outcome of this matter, or any issues involved in or related to this matter.

	D. Information Considered in Forming Expert Opinions
	15. Throughout this report, my opinions are informed by the collection of materials included in my List of Materials Reviewed, attached hereto as Exhibit B. Where a document is particularly illustrative of some aspect of my opinion, I have specificall...


	II. PERSON OF ORDINARY SKILL IN THE ART
	16. Counsel has informed me of the legal standard governing the determination of the level of ordinary skill in the art. I understand that factors that may be considered in determining the level of skill include: the type of problems encountered in th...
	12. I am currently an expert consultant for Protocomm Systems, LLC, and Bims Laboratories, LLC, both of which I founded. The services I provide include consulting in standards setting, technology assessments, engineering lab testing, and product analy...
	13. I am also currently the CEO of CUPP Computing, LLC.  This company provides network security solutions that include security gateways and consumer device products.
	C. Compensation
	14. I am being compensated at $600 per hour for services I provide in this matter. This compensation is my sole compensation and is not contingent upon my performance, the outcome of this matter, or any issues involved in or related to this matter.

	D. Information Considered in Forming Expert Opinions
	15. Throughout this report, my opinions are informed by the collection of materials included in my List of Materials Reviewed, attached hereto as Exhibit B. Where a document is particularly illustrative of some aspect of my opinion, I have specificall...


	II. PERSON OF ORDINARY SKILL IN THE ART
	16. Counsel has informed me of the legal standard governing the determination of the level of ordinary skill in the art. I understand that factors that may be considered in determining the level of skill include: the type of problems encountered in th...
	573. Based on the ’402 Patent and its intrinsic record, a POSITA would have been unable to determine with reasonable certainty the scope or meaning of the term “the digital samples generated by and received from each of the second units comprise digit...
	4. “generate/generating respective digital samples indicative of at least a portion of the wireless spectrum of the respective analog wireless signal received at that second unit” (’402 Patent, Claims 1, 31, and 42)
	574. The claim term “generate/generating respective digital samples indicative of at least a portion of the wireless spectrum of the respective analog wireless signal received at that second unit” is recited in claims 1, 31, and 42 of the ’402 Patent....
	575. This claim limitation is not found or explained in the specification; the term “a portion” does not appear in the specification. As discussed in detail above, the “indicative of at least a portion” aspect of this claim limitation was added pursua...
	576. While the specification discusses generating digital samples in the remote unit DRUs based on the RF signals received in the remote unit, whenever analog-to-digital conversion techniques are discussed in the ’402 Patent specification, they have a...
	577. When read in full context, this limitation requires the second unit, or the remote unit to generate digital samples that are indicative of at least a portion of the wireless spectrum. In my review of the specification, digitization of an analog s...
	17. I understand that a person of ordinary skill in the art is a hypothetical person who is presumed to know the relevant prior art. I also understand that a patent’s claims must be construed from the perspective of a person of ordinary skill in the a...
	18. The application that resulted in the ’982 Patent was filed with the USPTO on December 19, 2003, and claims priority as a continuation of an application filed on July 19, 2000. Accordingly, I understand that the asserted claims of the ’982 Patent m...
	19. The application that resulted in the ’218 Patent was filed with the USPTO on November 12, 2009, and claims priority as a continuation of an application filed December 19, 2003, which claims priority as a continuation of an application filed July 1...
	20. The application that resulted in the ’286 Patent was filed with the USPTO on October 29, 2012. The ’286 Patent application claims priority as a continuation of an application filed November 12, 2009, which claims priority as a continuation of an a...
	21. The application that resulted in the ’402 Patent was filed with the USPTO on October 15, 2013. The ’402 Patent application claims priority as a continuation of an application filed October 29, 2012, which claims priority as a continuation of an ap...
	17. I understand that a person of ordinary skill in the art is a hypothetical person who is presumed to know the relevant prior art. I also understand that a patent’s claims must be construed from the perspective of a person of ordinary skill in the a...
	18. The application that resulted in the ’982 Patent was filed with the USPTO on December 19, 2003, and claims priority as a continuation of an application filed on July 19, 2000. Accordingly, I understand that the asserted claims of the ’982 Patent m...
	19. The application that resulted in the ’218 Patent was filed with the USPTO on November 12, 2009, and claims priority as a continuation of an application filed December 19, 2003, which claims priority as a continuation of an application filed July 1...
	20. The application that resulted in the ’286 Patent was filed with the USPTO on October 29, 2012. The ’286 Patent application claims priority as a continuation of an application filed November 12, 2009, which claims priority as a continuation of an a...
	21. The application that resulted in the ’402 Patent was filed with the USPTO on October 15, 2013. The ’402 Patent application claims priority as a continuation of an application filed October 29, 2012, which claims priority as a continuation of an ap...
	585. Bexten in view of CityCell and optionally with Smith or Farhan 369 disclose or render obvious each limitation of claim 1.
	586. I understand that this preamble is not limiting, and as such is not required to invalidate the claim. To the extent that this preamble is limiting, it is my opinion that both Bexten and CityCell teach this limitation.
	587. Bexten teaches a wideband digital architecture for use in radio communication systems where remote units receive wireless signals from wireless units, which are digitized and sent upstream to a host station. See Bexten at Abstract, 4:7-16; 5:26-6...
	588. Alternatively, CityCell discloses a system for increasing cellular telephone capacity that is compatible with both analog systems and digital technologies. CityCell at DALI-COMM001961. The RF signals from the host site are digitally transported o...
	(2) Claim Group [A]: first unit; and a plurality of second units communicatively coupled to the first unit using at least one wired communication link and remotely located from the first unit;
	589. My opinions regarding how Bexten and/or CityCell disclose the limitations of Claim Group [A] can be found in Section A of Appendix 1.

	(3) Claim Group [B]: wherein each of the plurality of second units receives a respective analog wireless signal comprising the wireless spectrum and any transmissions from any wireless units within a respective coverage area associated with that secon...
	590. My opinions regarding how Bexten and/or CityCell disclose the limitations of Claim Group [B] can be found in Section B of Appendix 1.

	(4) Claim Group [C]: wherein each of the plurality of second units is configured to generate respective digital samples indicative of at least a portion of the wireless spectrum of the respective analog wireless signal received at that second unit;
	17. I understand that a person of ordinary skill in the art is a hypothetical person who is presumed to know the relevant prior art. I also understand that a patent’s claims must be construed from the perspective of a person of ordinary skill in the a...
	18. The application that resulted in the ’982 Patent was filed with the USPTO on December 19, 2003, and claims priority as a continuation of an application filed on July 19, 2000. Accordingly, I understand that the asserted claims of the ’982 Patent m...
	19. The application that resulted in the ’218 Patent was filed with the USPTO on November 12, 2009, and claims priority as a continuation of an application filed December 19, 2003, which claims priority as a continuation of an application filed July 1...
	20. The application that resulted in the ’286 Patent was filed with the USPTO on October 29, 2012. The ’286 Patent application claims priority as a continuation of an application filed November 12, 2009, which claims priority as a continuation of an a...
	21. The application that resulted in the ’402 Patent was filed with the USPTO on October 15, 2013. The ’402 Patent application claims priority as a continuation of an application filed October 29, 2012, which claims priority as a continuation of an ap...
	17. I understand that a person of ordinary skill in the art is a hypothetical person who is presumed to know the relevant prior art. I also understand that a patent’s claims must be construed from the perspective of a person of ordinary skill in the a...
	18. The application that resulted in the ’982 Patent was filed with the USPTO on December 19, 2003, and claims priority as a continuation of an application filed on July 19, 2000. Accordingly, I understand that the asserted claims of the ’982 Patent m...
	19. The application that resulted in the ’218 Patent was filed with the USPTO on November 12, 2009, and claims priority as a continuation of an application filed December 19, 2003, which claims priority as a continuation of an application filed July 1...
	20. The application that resulted in the ’286 Patent was filed with the USPTO on October 29, 2012. The ’286 Patent application claims priority as a continuation of an application filed November 12, 2009, which claims priority as a continuation of an a...
	21. The application that resulted in the ’402 Patent was filed with the USPTO on October 15, 2013. The ’402 Patent application claims priority as a continuation of an application filed October 29, 2012, which claims priority as a continuation of an ap...
	602. Indeed, Bexten notes that during uplink transmissions, “a wideband signal (i.e., a signal including all FDM channels within the overall reserved frequency band)” is received at the radio head 110. See Bexten at 5:26-6:1; Fig. 2. The second units ...
	603. CityCell also discloses this claim. The CityCell system is designed to provide “greater call capacity than conventional network expansion equipment and is agnostic to RF modulation formats, supporting both today’s analog systems (AMPS and N-AMPS)...

	(11) Claim Group [H]: Claim 17: The system of claim 16, wherein each of the second units is configured to perform a down-conversion in connection with generating the digital radio frequency samples.
	604. Bexten in view of CityCell and optionally with Smith or Farhan 369 disclose or render obvious each limitation of claim 17.
	605. My opinions regarding how Bexten discloses the claim limitations of Claim Group [H] can be found in Section H of Appendix 1.

	(12) Claim Group [H]: Claim 18: The system of claim 17, wherein each of the second units is configured to perform a down-conversion of an analog signal in connection with generating the digital radio frequency samples.
	606. Bexten in view of CityCell and optionally with Smith or Farhan 369 disclose or render obvious each limitation of claim 18.
	607. My opinions regarding how Bexten discloses the claim limitations of Claim Group [H] can be found in Section H of Appendix 1.

	(13) Claim 31: A method for digital transport of a wireless spectrum used with a first unit and a plurality of second units, each of the plurality of second units being remotely located from the first unit, the method comprising:
	608. Bexten in view of CityCell and optionally with Smith or Farhan 369 disclose or render obvious each limitation of claim 31.
	609. I understand that this preamble is not limiting, and as such is not required to invalidate the claim. To the extent that this preamble is limiting, it is my opinion that both Bexten and CityCell teach this limitation.
	610. My opinions regarding the preamble of claim 1 of the ’402 Patent demonstrates how Bexten and/or CityCell disclose a method for digital transport of a wireless spectrum. See Section XII.C.1(1). My additional opinions regarding a communication syst...

	(14) Claim Group [B]: at each of the plurality of second units: receiving a respective analog wireless signal comprising the wireless spectrum and any transmissions from any of the wireless units that are within a coverage area associated with that se...
	611. My opinions regarding how Bexten and/or CityCell disclose the limitations of Claim Group [B] can be found in Section B of Appendix 1.

	(15) Claim Group [C]: generating respective digital samples indicative of at least a portion of the wireless spectrum of the respective analog wireless signal received at that second unit; and
	612. My opinions regarding how Bexten and/or CityCell disclose the limitations of Claim Group [C] can be found in Section C of Appendix 1.

	(16) Claim Group [D]: communicating the respective digital samples generated by that second unit to the first unit using at least one communication medium; and
	613. My opinions regarding how Bexten and/or CityCell disclose the limitations of Claim Group [D] can be found in Section D of Appendix 1.

	(17) Claim Group [E]: at the first unit, digitally summing corresponding digital samples derived from the digital samples received from the plurality of second units to produce summed digital samples.
	614. My opinions regarding how Bexten discloses the claim limitations of Claim Group [E] can be found in Section E of Appendix 1. Moreover, both Smith and Farhan 369 disclose the claim limitations of Claim Group [E] and a POSITA would have been motiva...

	(18) Claim Group [I]: Claim 33: The method of claim 31, wherein at least some of the plurality of second units are communicatively coupled to the first unit at least in part using a shared wired communication link.
	615. Bexten in view of CityCell and Cook and optionally with Smith or Farhan 369 disclose or render obvious each limitation of claim 33.
	17. I understand that a person of ordinary skill in the art is a hypothetical person who is presumed to know the relevant prior art. I also understand that a patent’s claims must be construed from the perspective of a person of ordinary skill in the a...
	18. The application that resulted in the ’982 Patent was filed with the USPTO on December 19, 2003, and claims priority as a continuation of an application filed on July 19, 2000. Accordingly, I understand that the asserted claims of the ’982 Patent m...
	19. The application that resulted in the ’218 Patent was filed with the USPTO on November 12, 2009, and claims priority as a continuation of an application filed December 19, 2003, which claims priority as a continuation of an application filed July 1...
	20. The application that resulted in the ’286 Patent was filed with the USPTO on October 29, 2012. The ’286 Patent application claims priority as a continuation of an application filed November 12, 2009, which claims priority as a continuation of an a...
	21. The application that resulted in the ’402 Patent was filed with the USPTO on October 15, 2013. The ’402 Patent application claims priority as a continuation of an application filed October 29, 2012, which claims priority as a continuation of an ap...
	17. I understand that a person of ordinary skill in the art is a hypothetical person who is presumed to know the relevant prior art. I also understand that a patent’s claims must be construed from the perspective of a person of ordinary skill in the a...
	18. The application that resulted in the ’982 Patent was filed with the USPTO on December 19, 2003, and claims priority as a continuation of an application filed on July 19, 2000. Accordingly, I understand that the asserted claims of the ’982 Patent m...
	19. The application that resulted in the ’218 Patent was filed with the USPTO on November 12, 2009, and claims priority as a continuation of an application filed December 19, 2003, which claims priority as a continuation of an application filed July 1...
	20. The application that resulted in the ’286 Patent was filed with the USPTO on October 29, 2012. The ’286 Patent application claims priority as a continuation of an application filed November 12, 2009, which claims priority as a continuation of an a...
	21. The application that resulted in the ’402 Patent was filed with the USPTO on October 15, 2013. The ’402 Patent application claims priority as a continuation of an application filed October 29, 2012, which claims priority as a continuation of an ap...

	(5) Claim Group [D]: wherein each of the plurality of second units is configured to communicate the respective digital samples generated by that second unit to the first unit using the at least one wired communication link;
	628. My opinions regarding how Bexten and/or Russell disclose the limitations of Claim Group [D] can be found in Section D of Appendix 1.

	(6) Claim Group [E]: wherein the first unit is configured to digitally sum corresponding digital samples derived from the digital samples received from the plurality of second units to produce summed digital samples; and
	629. My opinions regarding how Bexten discloses the claim limitations of Claim Group [E] can be found in Section E of Appendix 1. Moreover, both Smith and Farhan 369 disclose the claim limitations of Claim Group [E] and a POSITA would have been motiva...

	(7) Claim Group [G]: wherein the system is configured so that an input used for base station processing is derived from the resulting summed digital samples.
	630. My opinions regarding how Bexten and/or Russell disclose the limitations of Claim Group [G] can be found in Section G of Appendix 1.

	(8) Claim Group [I]: Claim 3: The system of claim 1, wherein at least some of the plurality of second units are communicatively coupled to the first unit at least in part using a shared wired communication link.
	631. Bexten in view of Russell and Cook and optionally with Smith or Farhan 369 disclose or render obvious each limitation of claim 3.
	632. My opinions regarding how Cook disclose the limitations of Claim Group [I] can be found in Section I of Appendix 1. A POSITA would have been motivated to apply the teachings of Cook with Bexten, Russell, or both. See Section XIII.

	(9) Claim Group [H]: Claim 14: The system of claim 1, wherein each of the plurality of second units is configured to generate the respective digital samples indicative of the respective analog wireless signal received at that second unit by down conve...
	633. Bexten in view of Russell and optionally with Smith or Farhan 369 disclose or render obvious each limitation of claim 14.
	634. My opinions regarding how Bexten and/or Russell disclose the claim limitations of Claim Group [H] can be found in Section H of Appendix 1.

	(10) Claim 16: The system of claim 1, wherein the wireless spectrum comprises a cellular radio frequency spectrum and any modulated transmissions from the wireless units carried by the cellular radio frequency spectrum of the wireless spectrum, and wh...
	635. Assuming this claim is found to be not indefinite, then Bexten in view of Russell and optionally with Smith or Farhan 369 disclose or render obvious each limitation of claim 16.
	636. For this analysis, I assume that an analog RF signal originating from a wireless unit would intended for an uplink transmission would be a signal from the wireless spectrum that comprises a cellular radio frequency spectrum and would include any ...
	22. Based on my understanding of the ’982 Patent Family and my knowledge, experience, and teaching, it is my opinion that, as of July 19, 2000, a person of ordinary skill in the art of each of the asserted patents with the ’982 Patent Family would hav...
	23. The application that resulted in the ’747 Patent was filed with the USPTO on October 27, 2009, and claims priority as a continuation of an application filed April 6, 2006. Accordingly, I understand that the patent’s claims must be construed from t...
	24. It is also my opinion, based on my understanding of the ’747 Patent and my knowledge, experience, and teaching, the as of April 6, 2006, a person would be a person of ordinary skill in the art for the ’747 Patent if they had a bachelor’s degree in...
	25. The reason for the difference in the qualifications for a person of ordinary skill in the art is due to the accelerated development of wireless technologies in more recent years, post-2000. Starting around 2006, an undergraduate course of study em...
	641. My opinions regarding how Bexten and/or Russell disclose the claim limitations of Claim Group [H] can be found in Section H of Appendix 1.

	(13) Claim 31: A method for digital transport of a wireless spectrum used with a first unit and a plurality of second units, each of the plurality of second units being remotely located from the first unit, the method comprising:
	642. Bexten in view of Russell and optionally with Smith or Farhan 369 disclose or render obvious each limitation of claim 31.
	643. I understand that this preamble is not limiting, and as such is not required to invalidate the claim. To the extent that this preamble is limiting, it is my opinion that both Bexten and Russell teach this limitation.
	644. My opinions regarding the preamble of claim 1 of the ’402 Patent demonstrates how Bexten and/or Russell disclose a method for digital transport of a wireless spectrum. See Section XII.C.2(1). For discussion regarding a communication system having...

	(14) Claim Group [B]: at each of the plurality of second units: receiving a respective analog wireless signal comprising the wireless spectrum and any transmissions from any of the wireless units that are within a coverage area associated with that se...
	645. My opinions regarding how Bexten and/or Russell disclose the limitations of Claim Group [B] can be found in Section B of Appendix 1.

	(15) Claim Group [C]: generating respective digital samples indicative of at least a portion of the wireless spectrum of the respective analog wireless signal received at that second unit; and
	646. My opinions regarding how Bexten and/or Russell disclose the limitations of Claim Group [C] can be found in Section C of Appendix 1.

	(16) Claim Group [D]: communicating the respective digital samples generated by that second unit to the first unit using at least one communication medium; and
	647. My opinions regarding how Bexten and/or Russell disclose the limitations of Claim Group [D] can be found in Section D of Appendix 1.

	(17) Claim Group [E]: at the first unit, digitally summing corresponding digital samples derived from the digital samples received from the plurality of second units to produce summed digital samples.
	648. My opinions regarding how Bexten discloses the claim limitations of Claim Group [E] can be found in Section E of Appendix 1. Moreover, both Smith and Farhan 369 disclose the claim limitations of Claim Group [E] and a POSITA would have been motiva...

	(18) Claim Group [I]: Claim 33: The method of claim 31, wherein at least some of the plurality of second units are communicatively coupled to the first unit at least in part using a shared wired communication link.
	649. Bexten in view of Russell and Cook and optionally with Smith or Farhan 369 disclose or render obvious each limitation of claim 33.
	650. My opinions regarding how Cook disclose the limitations of Claim Group [I] can be found in Section I of Appendix 1. A POSITA would have been motivated to apply the teachings of Cook with Bexten, Russell, or both. See Section XIII.

	(19) Claim Group [H]: Claim 42: The method of claim 31, wherein, at each of the plurality of second units, generating the respective digital samples indicative of the at least a portion of the wireless spectrum of the respective analog wireless signal...
	651. Bexten in view of Russell and optionally with Smith or Farhan 369 disclose or render obvious each limitation of claim 42.
	652. My opinions regarding how Bexten and/or Russell disclose the claim limitations of Claim Group [H] can be found in Section H of Appendix 1.



	XIII. Motivation to Combine Prior Art References for ’982 Patent Family
	A. Background
	653. Prior to July 19, 2000, the shared priority date for the asserted patents of the ’982 Patent Family, a POSITA would have recognized the following conditions regarding the field of signal transport and processing: 1) telecommunications were shifti...
	654. First, Mr. Wala described the shift from analog systems to digital systems in an article he co-authored in 1993 titled “The Digital Age Is Here”:
	22. Based on my understanding of the ’982 Patent Family and my knowledge, experience, and teaching, it is my opinion that, as of July 19, 2000, a person of ordinary skill in the art of each of the asserted patents with the ’982 Patent Family would hav...
	23. The application that resulted in the ’747 Patent was filed with the USPTO on October 27, 2009, and claims priority as a continuation of an application filed April 6, 2006. Accordingly, I understand that the patent’s claims must be construed from t...
	24. It is also my opinion, based on my understanding of the ’747 Patent and my knowledge, experience, and teaching, the as of April 6, 2006, a person would be a person of ordinary skill in the art for the ’747 Patent if they had a bachelor’s degree in...
	25. The reason for the difference in the qualifications for a person of ordinary skill in the art is due to the accelerated development of wireless technologies in more recent years, post-2000. Starting around 2006, an undergraduate course of study em...
	658. The systems architecture between the two references are similar, comprising of a centralized hub or host (red) that are coupled to a plurality of remote units (blue). In addition, both systems disclose base stations that are connected to the hub ...
	659. There are also similarities between the signal transport techniques between Bexten and CityCell. During upstream transmissions in Bexten, analog signals are converted to digitized FDM signals at the remote units and transferred to the hub station...
	660. Given the similarities between the structure and operation of the signals transport systems disclosed by Bexten and CityCell, it is my opinion that a POSITA would have been able to apply common sense to combine the teachings of the references to ...
	661. Bexten and Farhan 369: A POSITA would have been motivated to combine the uplink signal processing techniques disclosed in Farhan 369 with the communication system based on Bexten. Even though Farhan 369 was designed for use in cable television sy...
	662. Like Bexten, the communication system disclosed in Farhan 369 is designed to receive externally generated wireless signals:
	22. Based on my understanding of the ’982 Patent Family and my knowledge, experience, and teaching, it is my opinion that, as of July 19, 2000, a person of ordinary skill in the art of each of the asserted patents with the ’982 Patent Family would hav...
	23. The application that resulted in the ’747 Patent was filed with the USPTO on October 27, 2009, and claims priority as a continuation of an application filed April 6, 2006. Accordingly, I understand that the patent’s claims must be construed from t...
	24. It is also my opinion, based on my understanding of the ’747 Patent and my knowledge, experience, and teaching, the as of April 6, 2006, a person would be a person of ordinary skill in the art for the ’747 Patent if they had a bachelor’s degree in...
	25. The reason for the difference in the qualifications for a person of ordinary skill in the art is due to the accelerated development of wireless technologies in more recent years, post-2000. Starting around 2006, an undergraduate course of study em...
	22. Based on my understanding of the ’982 Patent Family and my knowledge, experience, and teaching, it is my opinion that, as of July 19, 2000, a person of ordinary skill in the art of each of the asserted patents with the ’982 Patent Family would hav...
	23. The application that resulted in the ’747 Patent was filed with the USPTO on October 27, 2009, and claims priority as a continuation of an application filed April 6, 2006. Accordingly, I understand that the patent’s claims must be construed from t...
	24. It is also my opinion, based on my understanding of the ’747 Patent and my knowledge, experience, and teaching, the as of April 6, 2006, a person would be a person of ordinary skill in the art for the ’747 Patent if they had a bachelor’s degree in...
	25. The reason for the difference in the qualifications for a person of ordinary skill in the art is due to the accelerated development of wireless technologies in more recent years, post-2000. Starting around 2006, an undergraduate course of study em...
	667. Bexten and Smith: Alternatively, a POSITA would have been motivated to combine the teachings from Smith with Bexten. The teachings disclosed in Smith have broad application; they are applicable to any system that seeks to enhance performance for ...
	668. As with Bexten, Smith discloses the uplink transmission of digitized RF samples generated from analog signals received through an antenna:
	669. CityCell and Smith: Additionally, a POSITA would have been motivated to combine the teaching of Smith with CityCell. CityCell equipment has a “modular design [] that simplifies installation and troubleshooting.” CityCell at DALI-COMM001961. As sh...
	22. Based on my understanding of the ’982 Patent Family and my knowledge, experience, and teaching, it is my opinion that, as of July 19, 2000, a person of ordinary skill in the art of each of the asserted patents with the ’982 Patent Family would hav...
	23. The application that resulted in the ’747 Patent was filed with the USPTO on October 27, 2009, and claims priority as a continuation of an application filed April 6, 2006. Accordingly, I understand that the patent’s claims must be construed from t...
	24. It is also my opinion, based on my understanding of the ’747 Patent and my knowledge, experience, and teaching, the as of April 6, 2006, a person would be a person of ordinary skill in the art for the ’747 Patent if they had a bachelor’s degree in...
	25. The reason for the difference in the qualifications for a person of ordinary skill in the art is due to the accelerated development of wireless technologies in more recent years, post-2000. Starting around 2006, an undergraduate course of study em...


	III. UNDERSTANDING OF THE LAW
	26. I am not a legal expert and do not offer opinions concerning the relevant law in this report. I have been advised by Dali’s counsel, however, about the relevant legal standards that apply to the issues in this report. I have summarized my understa...
	A. Subject Matter Eligibility
	27. I have been informed and understand that 35 U.S.C. § 101 allows inventors to obtain patents on any new and useful process, machine, manufacture, composition of matter, or any new and useful improvement thereof. However, I also have been informed a...

	B. Prior Art
	28. It is my understanding that a patent or publication qualifies as prior art to an asserted patent claim if it was published prior to the invention of the asserted patent claim. I am informed that this is referred to as prior art under 35 U.S.C. § 1...
	673. The respective remote units disclosed in Bexten and Russell perform virtually identical functions. See Bexten 6:1-8; Russell at 13:1-20; 11:40-48. For uplink operations, the remote units in Bexten receive analog signals from mobile units; down-co...
	674. Russell was filed on March 23, 1995, more than a year before Bexten (November 25, 1996). As Bexten observed, a POSITA prior to the priority date of the ’982 Patent Family would have been interested in increasing hardware usage and flexibility. Be...


	III. UNDERSTANDING OF THE LAW
	26. I am not a legal expert and do not offer opinions concerning the relevant law in this report. I have been advised by Dali’s counsel, however, about the relevant legal standards that apply to the issues in this report. I have summarized my understa...
	A. Subject Matter Eligibility
	27. I have been informed and understand that 35 U.S.C. § 101 allows inventors to obtain patents on any new and useful process, machine, manufacture, composition of matter, or any new and useful improvement thereof. However, I also have been informed a...

	B. Prior Art
	28. It is my understanding that a patent or publication qualifies as prior art to an asserted patent claim if it was published prior to the invention of the asserted patent claim. I am informed that this is referred to as prior art under 35 U.S.C. § 1...
	677. It would have been obvious to a POSITA to implement a summer like the one disclosed in Smith to combine signals being forwarded by the remote units. I have modified Figure 13 of Russell, which is an embodiment of the base station 106 as shown in ...


	III. UNDERSTANDING OF THE LAW
	26. I am not a legal expert and do not offer opinions concerning the relevant law in this report. I have been advised by Dali’s counsel, however, about the relevant legal standards that apply to the issues in this report. I have summarized my understa...
	A. Subject Matter Eligibility
	27. I have been informed and understand that 35 U.S.C. § 101 allows inventors to obtain patents on any new and useful process, machine, manufacture, composition of matter, or any new and useful improvement thereof. However, I also have been informed a...

	B. Prior Art
	28. It is my understanding that a patent or publication qualifies as prior art to an asserted patent claim if it was published prior to the invention of the asserted patent claim. I am informed that this is referred to as prior art under 35 U.S.C. § 1...
	680. Cook also teaches a “star” configuration similar to Figure 1 of Bexten, where the host unit (base station) acts as a centralized hub for the remote units (repeaters). See Cook at 31:49-51. In Cook, the communication link 26 is implemented by a bi...

	C. Obviousness
	29. I understand that a claimed invention is unpatentable under 35 U.S.C. § 103 if the differences between the invention and the prior art are such that the subject matter as a whole would have been obvious at the time of the invention to a person hav...
	30. I understand that whether there are any relevant differences between the prior art and the claimed invention is to be analyzed from the view of a person of ordinary skill in the art at the time of the invention. A person of ordinary skill in the a...
	31. In analyzing the relevance of the differences between the claimed invention and the prior art, I understand that I must consider the impact, if any, of such differences on the obviousness or non-obviousness of the invention as a whole, not merely ...
	682. Accordingly, given the similarities between the communication systems disclosed in Cook and Bexten, a POSITA would have been motivated to combine the teaching from the references.
	683. CityCell and Cook: Further, it is my opinion that a POSITA would have been motivated to combine Cook with CityCell. CityCell is a network expansion system that is highly compatible with both analog and digital systems:

	C. Obviousness
	29. I understand that a claimed invention is unpatentable under 35 U.S.C. § 103 if the differences between the invention and the prior art are such that the subject matter as a whole would have been obvious at the time of the invention to a person hav...
	30. I understand that whether there are any relevant differences between the prior art and the claimed invention is to be analyzed from the view of a person of ordinary skill in the art at the time of the invention. A person of ordinary skill in the a...
	31. In analyzing the relevance of the differences between the claimed invention and the prior art, I understand that I must consider the impact, if any, of such differences on the obviousness or non-obviousness of the invention as a whole, not merely ...

	C. Obviousness
	29. I understand that a claimed invention is unpatentable under 35 U.S.C. § 103 if the differences between the invention and the prior art are such that the subject matter as a whole would have been obvious at the time of the invention to a person hav...
	30. I understand that whether there are any relevant differences between the prior art and the claimed invention is to be analyzed from the view of a person of ordinary skill in the art at the time of the invention. A person of ordinary skill in the a...
	31. In analyzing the relevance of the differences between the claimed invention and the prior art, I understand that I must consider the impact, if any, of such differences on the obviousness or non-obviousness of the invention as a whole, not merely ...
	689. The Applicant filed a Response after Final Action on June 25, 2007. In the response, the Applicant traversed the pairing of Russell and Cook by arguing that neither reference discloses digital summing, and a POSITA would not have always assumed t...

	E. Secondary Considerations
	690. I have reviewed portions of CommScope’s July 5, 2018 Second Supplemental Response to Dali’s Second Set of Interrogatories (July 5, 2018 Response). On the issue of secondary considerations (Dali’s Interrogatory No. 14) regarding the asserted claim...

	C. Obviousness
	29. I understand that a claimed invention is unpatentable under 35 U.S.C. § 103 if the differences between the invention and the prior art are such that the subject matter as a whole would have been obvious at the time of the invention to a person hav...
	30. I understand that whether there are any relevant differences between the prior art and the claimed invention is to be analyzed from the view of a person of ordinary skill in the art at the time of the invention. A person of ordinary skill in the a...
	31. In analyzing the relevance of the differences between the claimed invention and the prior art, I understand that I must consider the impact, if any, of such differences on the obviousness or non-obviousness of the invention as a whole, not merely ...


	Appendix 1 to Expert Report of Dr. Bims (Invalidity)-v8.pdf
	A. Invalidity of Claim Group [A]
	1. Below is a chart that identifies similar claim limitations from the asserted claims of the ’982 Patent Family that can be addressed collectively; I will refer to the claim limitations below as Claim Group [A]:
	2. With respect to the claim terms, I find that there is no meaningful distinction between a “digital host unit,” a “host unit,” and a “first unit.” I will refer to these terms interchangeably. In view of the shared specification of the ’982 Patent Fa...
	3. Claim 12 of the ’218 Patent refers to an “interface,” which the specification defined as something that can be implemented either through software or hardware. See ’218 Patent at 4:20-25; 11:5-9. In other words, any hardware or software component w...
	4. I reserve the right to modify or amend my opinions to the extent the claim terms mentioned above are construed differently.
	1. Bexten Discloses Claim Group [A]
	5. Bexten teaches a hub station 120 that corresponds to a host unit. Figure 1 depicts a radio system architecture for transporting signals:
	6. The radio heads 110 as shown above in blue demonstrate a plurality of remote units. The function of the radio heads is to “transmit and receive information signals to and from local user mobile stations on multiple FDM carriers lying within a speci...

	2. CityCell Discloses Claim Group [A]
	7. CityCell discloses a cellular network expansion system that is designed to be used in a hub configuration where the host unit (host cell) is connected to a plurality of remote units:
	8. Within the host unit are transceivers that are communicatively coupled to respective remote units through optical fibers to expand specific areas of coverage. CityCell at DALI-COMM001961; DALI-COMM001963. The fiber optic cables between the host uni...

	3. Russell Discloses Claim Group [A]
	9. Russell teaches a base station 106 in a microcell communication system that corresponds to a host unit. See Russell at Fig. 3; 10:17-21. Russell discloses a configuration where a host unit (base station) is communicatively coupled to or is interfac...
	10. Russell discloses an alternate passive handoff embodiment where a host unit (base station 114’) is communicatively coupled to or interfaced with a plurality of remote units (antenna units 102). Figure 35A is an example of this embodiment, where ea...
	11. Accordingly, Russell teaches the limitations of claim group [I].


	B. Invalidity of Claim Group [B]
	12. Below is a chart that identifies similar claim limitations from the asserted claims of the ’982 Patent Family that can be addressed collectively; I will refer to the claim limitations below as Claim Group [B]:
	13. As explained in detail in the respective invalidity sections for the ’982 Patent Family, it is my opinion that each of the claim terms that relate to RF spectrum transmissions, as underlined in the chart above, is indefinite. To the extent the ter...
	14. As I have previously discussed, I find no meaningful difference between the claim terms “remote unit” and “second unit”; I will use the terms interchangeably in my analysis. It is also my opinion that there is no difference between the terms “radi...
	15. I will assume that an “original” signal in this context refers to a signal generated from a mobile unit for uplink transmission. I will also assume that any uplink analog signals from a mobile unit intended for processing by the remote/second unit...
	1. Bexten Discloses Claim Group [B]
	16. Bexten teaches a plurality of remote units (radio heads 110) where each remote unit is associated with a portion of the coverage area. The system disclosed in Bexten allows mobile users within the coverage area of the radio heads 110 to communicat...
	17. As Figure 2 of Bexten demonstrates, each remote unit (radio head 110) is configured to receive wireless analog signals for upstream transmissions to the base station. Each remote unit includes a RF antenna 205 and depicts an uplink path for transm...
	18. The radio heads are designed to transmit and receive information signals to and from local user mobile stations on multiple FDM carriers lying within a specified frequency band. Bexten at 4:19-21. A POSITA would have understood that the wireless s...

	2. CityCell Discloses Claim Group [B]
	19. CityCell teaches a plurality of remote units communicatively coupled to a host cell, where each remote unit is associated with a portion of the coverage area. Figure 1-2 of CityCell discloses a configuration that allows for installing remote units...
	20. Moreover, as shown in Figure 1-4, the remote units include antennas for sending and receiving RF signals.
	21. Additionally, CityCell describes in detail how the remote units convert signals received by the antenna into optical data and transporting the data to the host unit via fiber optic cables:

	3. Russell Discloses Claim Group [B]
	22. Russell teaches associating specific coverage areas for each remote unit (remote antenna unit 102) that is coupled to a host unit (base station 106 or 114’). For example, remote units may be deployed “on the roof of a building or within a building...
	23. Figure 8 of Russell is a block diagram of a remote antenna unit 102. Russell at 13:1-3. The remote antenna unit is configured to receive RF signals within the RF spectrum at the main antenna 26, and then processes the RF signals for transmission u...
	24. Similarly, the embodiment shown in Fig. 35A also utilizes the same remote units 102 as shown in Figure 8 to cover specific coverage areas and process uplink RF signals. See Russell at 25:4-25; 26:18-28. Accordingly, Russell teaches the limitations...


	C. Invalidity of Claim Group [C]
	25. Below is a chart that identifies similar claim limitations from the asserted claims of the ’982 Patent Family that can be addressed collectively; I will refer to the claim limitations below as Claim Group [C]:
	26. For my analysis, there is no meaningful difference between the claim terms “digital RF samples” and “digital samples,” since the digital conversion of an analog RF signal could be referred to as either digital RF sample or digital sample.
	27. With respect to the ’218 Patent and the ’286 Patent, I note that the specification common to the ’982 Patent Family does not define what a digital sample “indicative of” an analog wireless signal means. Mr. Wala testified that the term is meant to...
	28. Below is an excerpt from the common specification for the ’982 Patent Family that explains how the remote units generate digital samples from analog signals for upstream transmission:
	29. With respect to the ’402 Patent, I find that there is no support in the specification that would have allowed a POSITA to understand the claim limitation “indicative of at least a portion of the wireless spectrum.” This is explained in further det...
	30. I reserve the right to modify or amend my opinions to the extent the claim terms mentioned above are construed differently.
	1. Bexten Discloses Claim Group [C]
	31. Bexten teaches having remote units (radio heads 110) generate digital samples of the upstream analog signals received at the antenna of the remote unit:
	32. Accordingly, Bexten teaches the limitations of claim group [C].

	2. CityCell Discloses Claim Group [C]
	33. CityCell teaches having remote units (referred to Remote-Site Cabinets) generate digital samples of the upstream analog signals received at the antenna of the remote unit:
	34. Accordingly, CityCell teaches the limitations of claim group [C].

	3. Russell Discloses Claim Group [C]
	35. Russell teaches remote antenna units 102 that include broadband A/D converters 170:
	36. After an upstream RF signal has been received by antenna 26 and filtered by filter 27, a broadband A/D converter generates digital samples based on the RF signal.


	D. Invalidity of Claim Group [D]
	37. Below is a chart that identifies similar claim limitations from the asserted claims of the ’982 Patent Family that can be addressed collectively; I will refer to the claim limitations below as Claim Group [D]:
	38. As discussed earlier, there is no distinction between the terms “host unit” and “first unit”; “remote unit” and “second unit”; as well as “digital RF sample” and “digital sample” in my analysis. The same applies to “communication link” and “commun...
	1. Bexten Discloses Claim Group [D]
	39. Bexten teaches transmitting the digitized RF signals from the remote units to the host units. After an RF signal has been digitized in the remote unit, the resulting digital samples are processed by parallel-to-serial converter 250, and then provi...
	40. The high-speed data transports 130 that are used for transferring digital signals between a remote unit and a host unit can be implemented through a wired communication link, such as fiber optic cables or through Ethernet. Bexten at 8:17-27. Moreo...

	2. CityCell Discloses Claim Group [D]
	41. CityCell discloses a communication system where a host unit (host cell) is connected to corresponding remote units in a “hubbing” configuration through fiber cables. See CityCell at DALI-COMM001963; Figure 1-2. The host cell includes at least one ...
	42. As shown in Figure 1-4, the fiber optics cable allows for two-way communications between a host transceiver and a remote transceiver. The analog signals received by the antenna at the remote unit (Remote-Site Cabinet), are filtered, digitized, con...
	43. Accordingly, CityCell teaches the limitations of claim group [D].

	3. Russell Discloses Claim Group [D]
	44. Russell teaches applying digitized upstream RF signals through a frame generator/multiplexer; the output is then sent to a digitally modulated laser for transmission to a host station (base station 106) over a wired communication link (optical fib...
	See Russell at 13:21-31 (emphasis added); Fig. 8.
	45. Figures 12 and 35A of Russell depict configurations of a microcell communication system where digitized RF signals are transmitted uplink from remote units (remote antenna unit 102) to the host unit (base station 106 in Fig. 12; base station 114’ ...
	46. Accordingly, Russell teaches the limitations of claim group [D].


	E. Invalidity of Claim Group [E]
	47. Below is a chart that identifies similar claim limitations from the asserted claims of the ’982 Patent Family that can be addressed collectively; I will refer to the claim limitations below as Claim Group [E]:
	48. For my analysis, there is no distinction between the terms “digital host unit,” “host unit,” and “first unit.” The same applies to “remote unit” and “second unit” as well as “digital RF sample” and “digital sample.”
	49. As addressed in the body of my report, it is my opinion that the digital summing feature as claimed by the asserted claims of the ’982 Patent Family is directed to an abstract idea and the asserted claims from the ’982 Patent Family are directed t...
	50. As an initial matter, digital summing was well-known before the common priority date for the ’982 Patent Family, and it would have been obvious to a POSITA to incorporate digital summing functionality into a digital RF transport communication syst...
	51. I understand that the parties have agreed that “digitally sums” or “digital summing” should be construed to mean mathematically adding digital values. A POSITA would have understood, however, that all signal processing operations on digital sample...
	52. A POSITA would have understood that there are alternative ways to refer to summing, such as combining or multiplexing. Mr. Wala testified that the term combining could be used to describe addition depending on context. Wala Dep. at 164:12-22. Like...
	53. Below I list several references that discuss the use of RAKE receivers. A POSITA would have understood that these references teach digital summing of signals because in each of these examples, a POSITA would have understood that the RAKE receiver ...
	54. I reserve the right to modify or amend my opinions to the extent the claim terms mentioned above are construed differently.
	1. Bexten Discloses Claim Group [E]
	55. Bexten discloses host units with digital signal processors (DSP 535) that sums digital RF signals from remote units received through high-speed transports. Figure 3 shows a host unit with a channelizer 350 which processes upstream signals from the...
	56. Figure 5 of Bexten is an embodiment of a signal channelizer 350 that may be used in the host unit shown in Figure 3. The DSPs 535 “demodulate the single-carrier signals received from the digital receivers 520 and may perform additional signal proc...
	57. The DSPs 535 receive multiple digital inputs for diversity processing. See Bexten at 11:1-10; see also Fig. 7; 13:23-26. This means that “a signal emitted by one local mobile station can be received at multiple radio heads, and the redundant signa...
	58. Accordingly, a POSITA would have understood that the DSPs in Bexten perform digital summing of the digital RF signals received from the remote units (radio heads 110, or RH). In view of the foregoing, Bexten teaches the limitations of claim group ...

	2. Smith Discloses Claim Group [E]
	59. Figure 1 of Smith discloses a multi-channel receiver for receiving RF signals. See Smith at 1:48-49; 2:9-19. The receiver includes multiple antenna elements 104 for receiving RF signals, which are down-converted to IF by conversion circuit 120 bef...
	60. Figure 4 of Smith describes a transceiver for receiving and transmitting RF signals. Smith at 1:55-57. The transceiver includes multiple antenna elements 104 that are used to send and receive analog RF signals from multiple wireless units; the ant...
	61. Specifically for transmitting signals, the RF processing cards within the transceiver include digital summers (shown in red in the figure below); the summer mathematically adds digital IF signals that correspond to communication channels together ...
	62. Accordingly, the summing function performed by the digital summers as shown in the receivers and transceivers disclosed in Smith meet the limitations of Claim Group [E].

	3. Farhan 369 Discloses Claim Group [E]
	63. Figure 2 of Farhan 369 describes a cable television system with a headend for receiving satellite signals, demodulating them to baseband or IF, and then routing the signals to subscriber equipment. See Farhan 369 at 3:38-49. As Figure 2 of Farhan ...
	64. Figure 3 of Farhan 369 describes a digital optical transmitter that can be implemented within the host unit (hub) for reverse path transmissions. See Farhan 369 at 4:30-34. The transmitter is configured to receive analog signals from subscriber eq...
	65. Then, a summer 312 takes the converted digitized RF signal and mathematically adds it to external digital signals from external sources. Farhan 369 at 4:60-63. External digital signals could come from a number of sources, including remote terminal...
	66. Thus, the summing function performed by the summer 312 as shown in Fig. 3 of Farhan 369 meets the limitations of claim group [E].


	F. Invalidity of Claim Group [F]
	67. Below is a chart that identifies similar claim limitations from the asserted claims of the ’982 Patent Family that can be addressed collectively; I will refer to the claim limitations below as Claim Group [F]:
	68. The discussion in this section assumes that any replication of analog wireless signals from digital samples taught by the prior art references below is based on a summed digital RF sample. Section E of this Appendix discusses in detail how Bexten,...
	1. CityCell Discloses Claim Group [F]
	69. As discussed in Section E above and Section XIII in my main report, a POSITA would have been motivated to combine the teachings of Bexten, Smith, or Farhan 369 with CityCell to implement a digital summer in a host unit to combine the signals recei...
	70. Although CityCell does not expressly teach the summing of digital signals in the host unit, it teaches the replication of an upstream analog wireless signal from digital RF samples. During the “remote-to-host” path, a host transceiver within the h...
	71. Thus, the functionality of the D/A converter in the CityCell Host Transceiver meets the limitations of claim group [F].

	2. Russell Discloses Claim Group [F]
	72. As discussed in Section E above and Section XIII in my main report, a POSITA would have been motivated to combine the teachings of Bexten, Smith, or Farhan 369 with Russell to implement a digital summer in a host unit to combine the signals receiv...
	73. Russell teaches reconstructing analog RF signals from upstream digital samples in a host unit. Figure 3 of Russell is described as a diagram of a host unit (microcell base station 106). Russell at 10:17-19. The host unit includes a digital transmi...
	74. Moreover, a block diagram of the transmitter/receiver unit 130 includes a digital-to-analog converter 144 for reconstructing the digital signals received by the host unit (microcell base station 106):
	75. Accordingly, the functionality of the digital transmitter/receiver unit 130 as disclosed in Russell meets the limitations of claim group [F].


	G. Invalidity of Claim Group [G]
	76. Below is a chart that identifies similar claim limitations from the asserted claims of the ’982 Patent Family that can be addressed collectively; I will refer to the claim limitations below as Claim Group [G]:
	77. According to the shared specification for the ’982 Patent Family, base stations include conventional transmitter and receivers, and include conventional radio controller or interface circuitry to connect to other networks. See ’286 Patent at 6:29-...
	1. Bexten Discloses Claim Group [G]
	78. As discussed in Section E above, Bexten teaches the mathematical addition of uplink digitized RF signals transmitted by remote stations in a host station. Moreover, as discussed in Section XIII, a POSITA would have been motivated to combine the te...
	79. Bexten discloses providing input from a host unit to a base station based on a summed uplink digitized RF signal. Bexten discloses a mobile switching center (MSC) as a base station. The purpose of the MSC is to “to connect the local radio system c...

	2. CityCell Discloses Claim Group [G]
	80. As discussed in Section E above and Section XIII of my report, a POSITA would have been motivated to combine the teachings of Bexten, Smith, or Farhan 369 with CityCell to implement a digital summer in a host unit to combine the digitized RF sampl...
	81. CityCell discloses providing input from a host unit to a base station based on an uplink digital signal. CityCell discloses a Mobile Switching Office (MSO) as a base station. As shown in the figure below, the host unit is labeled as “Host Cell,” a...
	82. As shown in Figure 1-4 of CityCell, upstream digital samples are applied to a WDM and transmitted from the Remote-Site Cabinets to a CityCell Host Transceiver. After the digital samples have been extracted and summed in view of combining CityCell ...
	83. An alternative view of the host unit providing input to the base station can be found in Figure 1-3:
	84. Accordingly, CityCell teaches the limitations of claim group [G].

	3. Russell Discloses Claim Group [G]
	85. As discussed in Section E above, a POSITA would have been motivated to combine the teachings of Bexten, Smith, or Farhan 369 with Russell to implement a digital summer in a host unit to combine the signals received from the remote units.
	86. Likewise. Russell discloses providing input from a host unit to a base station based on an uplink digitized RF signal. Russell discloses a mobile telecommunications switching office (MTSO) which equates to the claimed base. Generally, the MTSO inc...
	87. The MTSO communicates with the host units (base stations 106) through the use of “conventional radio controller and interface circuitry.” Russell at 10:17-22.  As shown in Figures 3 and 4 of Russell, upstream digitized RF signals from remote units...


	H. Invalidity of Claim Group [H]
	88. Below is a chart that identifies similar claim limitations from the asserted claims of the ’982 Patent Family that can be addressed collectively; I will refer to the claim limitations below as Claim Group [H]:
	89. The claim limitations above generally require 1) frequency shifting or down-convert the analog signal received by the remote or second units, and 2) digitizing the shifted signal. In addition, I refer to my analysis in Section C above in regards t...
	1. Bexten Discloses Claim Group [H]
	90. As shown in Figure 2 below, Bexten discloses remote units or second units (radio heads 110) that receive upstream wireless analog signals from antenna 205 (marked in red).  Bexten at 5:26-29. Bexten further teaches the use of an uplink mixer 210 (...
	91. Accordingly, Bexten teaches the limitations of claim group [H].

	2. Russell Discloses Claim Group [H]
	92. Figure 21A of Russell illustrates a “broadband digitizer or analog-to-digital converter circuit 170 [of Fig. 8]” that may be used in the remote units/second units (remote antenna units 102) of Russell. See Russell at 11:26-28.
	93. Russell teaches that the digitizer 170 “preferably includes a local oscillator 132A, which applies its output to mixer 132B, which receives the combined output from the transmitters 23. Mixer 132B reduces the high frequency microcell signal (appro...
	94. A POSITA would have recognized that the analog wireless signal received at a second unit was frequency shifted (down converting 850 MHZ signal to 1-15MHZ) by the oscillator 132A and mixer 132B before being digitized by A/D converter 132C. Accordin...


	I. Invalidity of Claim Group [I]
	95. Below is a chart that identifies similar claim limitations from the asserted claims of the ’982 Patent Family that can be addressed collectively; I will refer to the claim limitations below as Claim Group [I]:
	96. I reserve the right to modify or amend my opinions to the extent the claim terms mentioned above are construed differently from my analysis.
	1. Cook Discloses Claim Group [I]
	97. Cook teaches a wireless communication system that utilizes multiple repeaters for communicating data between remote terminals. Cook at 1:6-9. For example, Figure 4 is a block diagram that shows a host unit (base station 12c, in red) that is connec...
	98. Cook discloses multiple configurations for connecting remote units to the host unit. One of the configurations is shown in Figure 10B, identified as a “series feed” architecture for data communications. See Cook at 32:39-40.
	99. As shown in the passage below, the series feed architecture features a first repeater (18’) that is coupled to between a host unit (12) and a second repeater (18”), where the connection from the host unit to the first repeater can carry signals co...
	100. A communication link is defined as a “physical bidirectional transmission medium” such as a coaxial cable. See Cook at 34:2-5. Cook further discloses sending the uplink signals received by the second repeater (18”) to the host unit through the co...
	101. Therefore, because the first and second repeaters are connected to the host unit through a shared wired communication link, Cook teaches the limitations of claim group [I].
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