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Exhibit 337–B: 35 U.S.C. § 103 References for U.S. Patent No. 9,667,337 Claims 1, 2, 3, 6, 8, 9, 11, 17, 26, 29, 30, 32, 33, 35, 48, and 49
To the extent Plaintiff contends that any particular prior art reference charted by Samsung lacks any feature, a person of ordinary skill in the art as of
the ’337 patent’s purported invention date would, at a minimum, have been motivated to modify the reference to include the allegedly missing
feature, or to combine it with other references that include that feature (as demonstrated in (a) Defendants’ invalidity charts for other prior art
references and/or (b) the chart below), as discussed in the cover document of Defendants’ invalidity contentions.
The analysis in this chart is based on the Court’s claim constructions and the apparent interpretations that Plaintiff has advanced to allege
infringement of the asserted claims of the ‘337 patent, and Samsung’s current understanding of the scope of the asserted claims associated therewith.
Nothing in this chart should be interpreted as Samsung conceding that Plaintiff’s interpretations are correct or supported by intrinsic or extrinsic
evidence.
Further, as set forth in the cover document of Samsung’s invalidity contentions, many of the claim terms in the asserted claims suffer from 35 U.S.C.
§ 112 issues, such as lack of written description, lack of enablement, and/or indefiniteness.  Nothing in this chart should be taken as an admission or
suggestion that the asserted claims meet the statutory requirements of 35 U.S.C. § 112.
Additionally, as set forth in the cover document of Samsung’s invalidity contentions, many of the claim terms in the asserted claims suffer from 35
U.S.C. § 101 issues because they are not directed to patent-eligible subject matter.  Nothing in this chart should be taken as an admission or
suggestion that the asserted claims meet the statutory requirements of 35 U.S.C. § 101.  For example, where Samsung has identified prior art
disclosures any claims directed to patent ineligible subject matter, Samsung’s disclosure is made based on Samsung’s understanding of Plaintiff’s
apparent interpretation of the claims, despite the claims being directed to an abstract idea and lacking an inventive concept to transform that abstract
idea into patent eligible subject matter.
To the extent Plaintiff submits new infringement theories and/or identifies additional limitations of the asserted claims that they contend are not
disclosed by the prior art references charted by Samsung, either alone or in combination with Samsung’s other cited prior art, Samsung expressly
reserves the right to rebut any such contention.  The chart below provides representative examples of where additional prior art references disclose
elements of the asserted claims, under Samsung’s present understanding of those claims and/or under the apparent application of the claims that
Plaintiff applied in its infringement contentions.  The cited evidence is merely illustrative, and Samsung reserves the right to cite alternative or
additional evidence.  Where the chart below states that any reference “discloses” a limitation, such disclosure may be express or inherent.  Samsung
also intends to offer expert testimony and opinions establishing the general knowledge of a person of ordinary skill in the art (POSITA), known
design objectives, motivations to combine references and elements within the general knowledge of a POSITA, the state-of-the-art, how a POSITA
would understand the disclosures of the cited prior art references, and any secondary considerations/objective indicia identified by Plaintiff.

Claims Prior Art

1[pre]. A broadband wireless
repeater or relay, comprising:

“A broadband wireless repeater or relay” was well known at the time of the alleged invention. A person of 
ordinary skill in the art would have found it obvious to modify an existing broadband wireless repeater or 
relay to include the claimed elements as set forth below and in Defendants’ other invalidity charts.  For 
example: 
See, e.g.: 
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337-A01 U.S. Pat. No. 6,584,080 (“Ganz ’080”) 
337-A02 U.S. Pat. Pub. No. 2002/0028655(“Rosener ’655”) 
337-A03 U.S. Pat. Pub. No. 2004/0160928 (“Perlman ’928”) 
337-A04 U.S. Pat. No. 6,188,496 (“Krishna ’496”) 
337-A05 U.S. Pat. No. 7,209,523 (“Larrick ’523”) 
337-A06 U.S. Pat. No. 4,056,780 (“Faulkner ’780”) 
337-A07 U.S. Pat. No. 6,497,656 (“Evans ’656”) 
337-A08 U.S. Pat. Pub. No. 2003/0120809 (“Bellur ’809”) 
337-A09 U.S. Pat. No. 8,125,940 (“Perlman ’940”) 
337-A10 U.S. Pat. Pub. No. 2005/0201326 (“Lakkis ’326”) 
337-A11 U.S. Pat. Pub. No. 2004/0048574 (“Walker ’574”) 
337–A12 XtremeSpectrum Trinity Chipset  
Engels ’850 at Abstract 
An indoor to outdoor unit is described for placement outside of a building and adjacent to a structural part 
of the building. The unit has first antenna means (12) for communication with at least one indoor antenna 
(13) placed inside said building, the first antenna means having a reflector for reflecting radio signals 
towards the inside of the building. For instance, the first antenna means may be adapted to be located with 
respect to a wall of the building in such a way that a part of the wall is situated in the near-field region of 
the first antenna means. The first antenna means may be adapted for connection to a cable network. 
Alternatively; the unit may also have a second antenna means (10) for communication with at least one 
outdoor antenna (9) located outside the building. The first and second antenna means are adapted for 
attachment to or located in a housing. In operation some signals received by the second antenna means 
(10) from the one outdoor antenna (9) are transmitted to the first antenna means (12) and some signals 
transmitted from the second antenna means (10) to the one outdoor antenna (9) are received from the first 
antenna means (12) so that the unit acts as a repeater. 
 

Engels ’850 at 2:13–22 
A known solution to this problem is the insertion of a repeater in the radio link, as depicted in Fig. 3: the 
information is first transmitted from the transmitting antenna (1) to an auxiliary receiving antenna (4) 
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associated with the repeater. In a second step, the repeater amplifies the received signal and re-transmits it 
from an auxiliary transmitting antenna (5) associated with the repeater, to the receiving antenna (2). The 
resulting capacity of the link is then given by expression 3: [Equation 3] where gain is the signal gain of 
the repeater, and Attenuation I and Attenuation 2 are the signal attenuations over the two radio links, 
respectively. 
 

Engels ’850 at 5:29 
Fig. 3 shows a radio communications channel with repeater in side view. 
 

Engels ’850 at 7:17–30 
A first aspect of the present invention provides a solution for indoor coverage for a wireless radio 
communications network by placing an indoor to outdoor coupling unit (10, 12) outside a structural part 
of a building such as the outer wall of the building, as shown in Fig. 5. To place the unit it is preferably 
portable, e.g. has a housing to which the antennas are attached or wherein they are included, as well as 
any electronics placed within the housing in a suitable sealed compartment required to control the 
environment inside the unit. The portable unit may be brought to site as a kit of parts that are there 
assembled and installed at the appropriate location. The unit may be battery powered or may have a 
suitable power connection, e.g. for connection to the mains or an optional solar cell battery charging 
system for keeping the batteries charged up. The indoor-outdoor device is preferably in the form of a self-
contained unit that does not require an opening in the wall of the building, i.e. does not have two parts: an 
indoor antenna and an outdoor antenna with a connection there between which must pass through the 
wall. 
 

Engels ’850 at 13:27–14:2 
Such an indoor-outdoor unit could, for instance, be used for transmitting digital data information between 
an outdoor antenna (e.g. a base station or an outdoor cell extending repeater) and one or more in-door 
computers. Alternatively, the indoor-outdoor coupling unit could be used for transmitting digital voice 
information between an outdoor antenna (e.g. a base station or an outdoor cell extending repeater) and an 
in-door telephony device or telephony network. Alternatively, the indoor-outdoor coupling unit could be 
used to communicate other forms of speech information, e.g. VOIP, or video information, such as e.g. 
Video-on-Demand or to provide connection to the Internet. 
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Bareis ’373 at Abstract 
Broadband multi-drop local network, interface and method for multimedia access. A local network 
architecture include a wired bus coupleable directly to an external data network terminal and configured 
for carrying broadband packetized data traffic over a frequency spectrum uninterrupted by other defined 
data channels or services; and one or a plurality of network transceivers operable individually for coupling 
an addressable network device processing a defined class of information to the bus wherein each network 
appliance is configured for and further operable for providing communication interfacing of the class of 
information of each addressable network appliance with the packetized IP data traffic on the wired bus. 
 

Roese ’556 at Abstract 
A method for location discovery in a data network includes receiving, at a first device, connection 
information from a neighboring network device and determining a physical location of the first device 
based on the connection information. The method can include receiving, at the first device, the physical 
location transmitted from the neighboring network device. The method can further include associating a 
level of trust with the physical location based on the neighboring network device. The first device be one 
of a variety of devices, such as a router, a switch, a network entry device, a firewall device, or a gateway. 
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Roese ’556 at FIG. 8 

 
Roese ’556 at 31:31–48 
Network entry devices 114 and end user devices 104 can come in a wide array of configurations. For 
example, user devices 104 can include individual computers, printers, servers, cellular phones, laptops, 
handheld electronic devices, telephones, Internet Protocol (IP)-configured telephones, switch devices, and 
the like. Network entry devices 114 can include, for example, switches, routers, hubs, bridges, repeaters, 
wireless access points, data communications equipment, server computers, modems, multiplexers, Private 
Branch Exchanges (PBXs), virtually any devices used to interconnect data equipment or end devices, and 
the like. The discreet boundaries of infrastructure 101′ are for illustration only. For example, system 100′ 
may include a server outside of the illustrated boundary while remaining logically part of infrastructure 
101′. In another example, there may be a portion of network infrastructure 101′ connected to system 100′ 
located in a remote network, such as Internet 148. 
 

Mandke 2003A at 5 
TG3a has set out to develop a flexible standard which will enable high data rate WPAN (110 Mbps at 
10m, 200 Mbps at 4m, and 480 Mbps at an unspecified distance) over a cost effective architecture. This 
new standard will enable a broad range of applications including the wireless transmission of images and 
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video. The goal of this paper is to explore the unique design issues specific to UWB, engineering trade-
offs faced by standards developers, and the current state of IEEE 802.15.3a. Section 2 will discuss the 
unique aspects of indoor UWB channels and the four of the proposed TG3a channel models. Section 3 
compares a traditional impulse radio approach to UWB with a more recent multibanded approach (which 
has been employed in many TG3a proposals). Section 4 details the requirements and specifications set 
forth by IEEE 802.15.3a, and categorize the proposals being considered in order to form a clear picture of 
the current state of UWB technology as it relates to WPANs. 
 

Mandke 2003A at Page 24 
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Mandke 2003A at Page 24 

 
Mandke 2003A at Page 27 
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Fontana at 2 
UWB APPLICATIONS 
Figure 1 illustrates an ultra wideband, handheld transceiver that was designed for full duplex voice and 
data transmission at rates of up to 128 kb/s (CVSD) and 115.2 kb/s (RS232). The radio has an operational 
center frequency in L-band (1.5 GHz) with an instantaneous bandwidth of 400 MHz (27% fractional BW). 
Peak power output from the UWB transceiver was measured at 2.0 Watts, with a resultant average power 
(worst case) of 640 µW. This results in a worst case power density of 1.6 pW/Hz. These units have a 
range of approximately 1 to 2 km (with small antennas shown and line-of-sight), and an extended range of 
10 to 20 miles with small gain antennas. 

Fontana at Figure 1 

 
Fontana at 3 
As in the above example, this radio was capable of both digital voice and data transmission to 128 kb/s 
and had an operational range over water of approximately 10 miles using a standard SINCGARS (30-88 
MHz) VHF military antenna. Operational range over land depended upon terrain, but was observed to be 
from 1 to 5 miles with intervening foliage, buildings and hills. [Note that multipath cancellation is a 
serious problem over water, even with UWB impulse technology, because of the typically low grazing 
angles (resulting in small differential delays between direct and reflected paths) and strong, out-of-phase 
reflection from the water surface. Thus, both higher frequency UWB systems as well as more 
conventional narrowband VHF/UHF radios were unable to provide the requisite performance.] Also 
unique to the receiver design was the addition of anti-jam circuitry to prevent loss of sensitivity due to 
strong, in-band interferers commonly observed in this frequency range. The units could also be operated 
in a "digipeater" mode in which packet store-and-forward techniques were used to transmit data from one 
radio to another via an intermediate repeater link. 
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Fontana at Figure 6 

 
Aiello ’273 at Fig. 2 

 
Chabas ’657 at Abstract 
This telecommunications device (21, 22 or 23) forms part of a system comprising base stations (10, 12). 
This system permits the devices forming it to relay information among them. It is proposed to provide the 
devices with a plurality of transceiver devices (RX1, RX2, . . . , RXm, TX1, TX2, . . . , TXn) for 
exchanging information with other devices and/or base stations. Application: ODMA mobile radios 
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Chabas ’657 at [0001] 
The invention relates to a telecommunications device for a system comprising at least a base station and a 
plurality of secondary stations including circuits for relaying the information among them. 
 

Soomro ’456 at [0008] 
To address the above-discussed deficiencies of the prior art, it is a primary object of the present invention 
to provide, for use in an independent basic service set (IBSS) network, a dynamic frequency selection 
(DFS) process enabled by a DFS element within beacon and probe response frames defining a DFS 
owner, a DFS interval specifying the time until channel switch in beacon intervals, a DFS count 
specifying a time in beacon intervals until the dynamic frequency selection owner initiates selection of the 
next operating channel frequency from the supported channel set, and a DFS recovery interval specifying 
a time after the end of the DFS interval when recovery procedures are initiated if no channel switch 
information was received during the past DFS interval. Channel switch information is presented in 
beacons following the end of the channel selection process, and within beacons during the DFS recovery 
interval. 
 

Melick ’146 at 8:11–16 
According to one aspect of the present invention, the present invention provides for storing data by 
persistently maintaining the data on a network, through retransmission. The data can be associated with 
expiration properties. The expiration properties can include geographical information and/or time 
attributes. The data can be in packets or streams. 
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802-15-3a at PAR Form, Page 2 

 
Gardner ’709 at Abstract 
A modified preamble is used by extended devices that operate at higher rates, MIMO or other extensions 
relative to strict 802.11a-compliant devices. The extended devices might use multiple antenna techniques 
(MIMO), where multiple data streams are multiplexed spatially and/or multi-channel techniques, where 
an extended transmitter transmits using more than one 802.11a channel at a time. Such extensions to IEEE 
802.11a can exist in extended devices. The modified preamble is usable for signaling, to legacy devices as 
well as extended devices, to indicate capabilities and to cause legacy devices or extended devices to defer 
to other devices such that the common communication channel is not subject to unnecessary interference. 
The modified preamble. is also usable for obtaining MIMO channel estimates and/or multi-channel 
estimates. The modified preamble preferably includes properties that facilitate detection of conventional 
and/or extended modes (“mode detection”) and provides some level of coexistence with legacy IEEE 
802.11a devices. 
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Gardner ’709 at FIG. 3 

 
Gardner ’709 at [0014] 
FIG. 3 illustrates several devices coupled via a wireless network. 
 

[1a] at least one receiver or 
transceiver for signal or data 
reception from one or more 
devices; 

It was well known and routine at the time of the alleged invention for a broadband wireless repeater or relay 
to include “at least one receiver or transceiver for signal or data reception from one or more devices.” To the 
extent a broadband wireless repeater or relay disclosed in any of Defendants’ other invalidity charts is found 
not to disclose this limitation, a person of ordinary skill in the art would have found it obvious to modify an 
existing broadband wireless repeater or relay to include “at least one receiver or transceiver for signal or data 
reception from one or more devices” as claimed in light of the teachings in the references set forth below and 
in Defendants’ other invalidity charts.  These prior art references further demonstrate that the claimed “at 
least one receiver or transceiver for signal or data reception from one or more devices” would have been 
incorporated into a broadband wireless repeater or relay with reasonable expectation of success. 
Engels ’850 at Abstract 
An indoor to outdoor unit is described for placement outside of a building and adjacent to a structural part 
of the building. The unit has first antenna means (12) for communication with at least one indoor antenna 
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(13) placed inside said building, the first antenna means having a reflector for reflecting radio signals 
towards the inside of the building. For instance, the first antenna means may be adapted to be located with 
respect to a wall of the building in such a way that a part of the wall is situated in the near-field region of 
the first antenna means. The first antenna means may be adapted for connection to a cable network. 
Alternatively; the unit may also have a second antenna means (10) for communication with at least one 
outdoor antenna (9) located outside the building. The first and second antenna means are adapted for 
attachment to or located in a housing. In operation some signals received by the second antenna means 
(10) from the one outdoor antenna (9) are transmitted to the first antenna means (12) and some signals 
transmitted from the second antenna means (10) to the one outdoor antenna (9) are received from the first 
antenna means (12) so that the unit acts as a repeater. 
 

Roese ’556 at Abstract 
A method for location discovery in a data network includes receiving, at a first device, connection 
information from a neighboring network device and determining a physical location of the first device 
based on the connection information. The method can include receiving, at the first device, the physical 
location transmitted from the neighboring network device. The method can further include associating a 
level of trust with the physical location based on the neighboring network device. The first device be one 
of a variety of devices, such as a router, a switch, a network entry device, a firewall device, or a gateway. 
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Roese ’556 at FIG. 8 

 
Roese ’556 at 31:31–48 
Network entry devices 114 and end user devices 104 can come in a wide array of configurations. For 
example, user devices 104 can include individual computers, printers, servers, cellular phones, laptops, 
handheld electronic devices, telephones, Internet Protocol (IP)-configured telephones, switch devices, and 
the like. Network entry devices 114 can include, for example, switches, routers, hubs, bridges, repeaters, 
wireless access points, data communications equipment, server computers, modems, multiplexers, Private 
Branch Exchanges (PBXs), virtually any devices used to interconnect data equipment or end devices, and 
the like. The discreet boundaries of infrastructure 101′ are for illustration only. For example, system 100′ 
may include a server outside of the illustrated boundary while remaining logically part of infrastructure 
101′. In another example, there may be a portion of network infrastructure 101′ connected to system 100′ 
located in a remote network, such as Internet 148. 
 

Mandke 2003A at 2 
IEEE 802.15.3 would not be able to provide the data rates necessary to support many of these 
applications. In November 2001, an additional task group within IEEE 802.15, Task Group 3a, was 
formed to identify a higher speed physical layer alternative that could support data rates between 110 
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Mbps and 480 Mbps over short ranges of less than 10 meters. The February 2002 FCC approval of ultra 
wideband (UWB) devices prompted many companies to consider UWB radio when proposing physical 
layers to IEEE 802.15.3a. 
 

Mandke 2003A at 5 
TG3a has set out to develop a flexible standard which will enable high data rate WPAN (110 Mbps at 
10m, 200 Mbps at 4m, and 480 Mbps at an unspecified distance) over a cost effective architecture. This 
new standard will enable a broad range of applications including the wireless transmission of images and 
video. The goal of this paper is to explore the unique design issues specific to UWB, engineering trade-
offs faced by standards developers, and the current state of IEEE 802.15.3a. Section 2 will discuss the 
unique aspects of indoor UWB channels and the four of the proposed TG3a channel models. Section 3 
compares a traditional impulse radio approach to UWB with a more recent multibanded approach (which 
has been employed in many TG3a proposals). Section 4 details the requirements and specifications set 
forth by IEEE 802.15.3a, and categorize the proposals being considered in order to form a clear picture of 
the current state of UWB technology as it relates to WPANs. 
 

Mandke 2003A at Page 24 
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Mandke 2003A at Page 24 

 
Mandke 2003A at Page 27 
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Fontana at 2 
UWB APPLICATIONS 
Figure 1 illustrates an ultra wideband, handheld transceiver that was designed for full duplex voice and 
data transmission at rates of up to 128 kb/s (CVSD) and 115.2 kb/s (RS232). The radio has an operational 
center frequency in L-band (1.5 GHz) with an instantaneous bandwidth of 400 MHz (27% fractional BW). 
Peak power output from the UWB transceiver was measured at 2.0 Watts, with a resultant average power 
(worst case) of 640 µW. This results in a worst case power density of 1.6 pW/Hz. These units have a 
range of approximately 1 to 2 km (with small antennas shown and line-of-sight), and an extended range of 
10 to 20 miles with small gain antennas. 

Fontana at Figure 1 

 
Fontana at 3 
Figure 3 illustrates a high-speed (up to 25 Mb/s) UWB radio designed for transmission of compressed 
video and command & control information across an asymmetric, bi-directional link. This system was 
also designed to operate in the 1.3 to 1.7 GHz region (27% fractional BW) with a 4W peak power output. 
An earlier design, developed under funding from the U.S. Defense Advanced research Projects Agency 
(DARPA), operated with a 500 MHz instantaneous bandwidth in the C-band region (5.4 to 5.9 GHz). 
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Fontana at Figure 6 

 
Fontana at 5 
Ultra wideband technology was considered for this application because of its ability to transmit large 
amounts of data at high speed in a mobile, multipath-prone environment. The UWB tag operated in the L-
band region (1.4 to 1.65 GHz) and had a peak output power of approximately 250 mW for a demonstrated 
range of over 300 meters. The image of the driver was stored as a compressed JPEG file, together with 
additional ASCII data, in EEPROM and periodically transmitted at a 400 kb/s burst rate to a UWB 
receiver with display. The tag operated off of two AAA batteries (3.0V) and, in an operational scenario, 
was mounted behind the front grill of the automobile. 
 

Fontana at 5 
Figure 6 illustrates a set of prototype UWB transceivers designed for the U.S. Navy to provide a wireless 
intercom capability on-board Navy aircraft. The prototype UWB transceivers provide multichannel, full 
duplex, 32 kb/s digital voice over a range of approximately 100 meters. An ultra wideband waveform was 
selected because of its ability to operate in severe multipath (created by multiple RF reflections inside and 
around aircraft), and because of its non-interfering, low probability of intercept signature. 
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Fontana at Figure 8 

 
Fontana at 6 
The system in Figure 8 utilizes a 2.5 ns, 4 Watt peak, UWB pulse, again operating in the 1.3 to 1.7 GHz 
region. Line-of-sight range for the system is better than 2 kilometers utilizing small, omnidirectional 
vertically polarized (smaller) or circularly polarized (larger) antennas. Within a building, the range 
becomes limited by wall and obstacle attenuation; however, ranges exceeding 100 meters inside have 
been attained. An unique feature of the system is the ability to detect the pulse leading edge through the 
use of a charge sensitive, tunnel diode detector. Leading edge detection is critical to the resolution of the 
direct path from the plethora of multipath returns produced from internal reflections. The UWB 
geolocation system was originally developed to permit a soldier to determine his or her position to within 
1 foot resolution in an urban environment. It is currently being used to augment a video capture system for 
3-D modeling, and for materiel location onboard a Navy ship. 
 

Fontana at Figure 10 

 
Fontana at 7 
Several variants of the Hummingbird radar have also been developed. For example, Figure 10 illustrates 
an ultra wideband backup sensor for the detection of personnel, vehicles and other objects behind large 
construction and mining vehicles. 
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[Figure 10] 
Operating with approximately 250 mW peak in the C-band region from 5.4 to 5.9 GHz, the backup sensor 
utilizes a dual antenna configuration for the detection of objects as close as 1 foot to beyond 350 feet from 
the vehicle. Ultra wideband provides a significant advantage for this application because of the ability to 
provide precision range gating to eliminate clutter which, with conventional Doppler-based sensors, often 
results in large false alarm rates. This sensor was developed for the National Institute of Occupational 
Safety and Health. 

Aiello ’273 at Fig. 2 

 
Aiello ’273 at [0045] 
Transceiver 208 receives and transmits data to processing unit 201 via I/O bus 205. Transceiver 208 
includes a transmitter 281 which receives data from processing unit 201 and converts the data to UWB 
signals that are then applied to antenna 283 for transmission. In transmitter 208, circuitry may shape the 
time domain signal so that the associated spectrum optimizes the antenna transfer function for minimum 
transmission loss. 
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Discrete Time Proposal at Slide 5 

 
Chabas ’657 at Abstract 
This telecommunications device (21, 22 or 23) forms part of a system comprising base stations (10, 12). 
This system permits the devices forming it to relay information among them. It is proposed to provide the 
devices with a plurality of transceiver devices (RX1, RX2, . . . , RXm, TX1, TX2, . . . , TXn) for 
exchanging information with other devices and/or base stations. Application: ODMA mobile radios 
 

Soomro ’456 at [0008] 
To address the above-discussed deficiencies of the prior art, it is a primary object of the present invention 
to provide, for use in an independent basic service set (IBSS) network, a dynamic frequency selection 
(DFS) process enabled by a DFS element within beacon and probe response frames defining a DFS 
owner, a DFS interval specifying the time until channel switch in beacon intervals, a DFS count 
specifying a time in beacon intervals until the dynamic frequency selection owner initiates selection of the 
next operating channel frequency from the supported channel set, and a DFS recovery interval specifying 
a time after the end of the DFS interval when recovery procedures are initiated if no channel switch 
information was received during the past DFS interval. Channel switch information is presented in 
beacons following the end of the channel selection process, and within beacons during the DFS recovery 
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interval. 
 

802-15-3a at PAR Form, Page 2 

 

[1b] at least one transmitter or 
transceiver for signal or data 
transmission to one or more 
devices, 

It was well known and routine at the time of the alleged invention for a broadband wireless repeater or relay 
to include “at least one transmitter or transceiver for signal or data transmission to one or more devices.” To 
the extent a broadband wireless repeater or relay disclosed in any of Defendants’ other invalidity charts is 
found not to disclose this limitation, a person of ordinary skill in the art would have found it obvious to 
modify an existing broadband wireless repeater or relay to include “at least one transmitter or transceiver for 
signal or data transmission to one or more devices” as claimed in light of the teachings in the references set 
forth below and in Defendants’ other invalidity charts.  These prior art references further demonstrate that the 
claimed “at least one transmitter or transceiver for signal or data transmission to one or more devices” would 
have been incorporated into a broadband wireless repeater or relay with reasonable expectation of success. 
�6�H�H above at row [1a]. 

[1c] wherein the transceiver for 
signal or data reception and the 

It was well known and routine at the time of the alleged invention for a broadband wireless repeater or relay 
to include “wherein the transceiver for signal or data reception and the transceiver for signal or data 
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transceiver for signal or data 
transmission may be the same or 
different; and 

transmission may be the same or different.” To the extent a broadband wireless repeater or relay disclosed in 
any of Defendants’ other invalidity charts is found not to disclose this limitation, a person of ordinary skill in 
the art would have found it obvious to modify an existing broadband wireless repeater or relay to include 
“wherein the transceiver for signal or data reception and the transceiver for signal or data transmission may be 
the same or different” as claimed in light of the teachings in the references set forth below and in Defendants’ 
other invalidity charts.  These prior art references further demonstrate that the claimed “wherein the 
transceiver for signal or data reception and the transceiver for signal or data transmission may be the same or 
different” would have been incorporated into a broadband wireless repeater or relay with reasonable 
expectation of success. 
Engels ’850 at Abstract 
An indoor to outdoor unit is described for placement outside of a building and adjacent to a structural part 
of the building. The unit has first antenna means (12) for communication with at least one indoor antenna 
(13) placed inside said building, the first antenna means having a reflector for reflecting radio signals 
towards the inside of the building. For instance, the first antenna means may be adapted to be located with 
respect to a wall of the building in such a way that a part of the wall is situated in the near-field region of 
the first antenna means. The first antenna means may be adapted for connection to a cable network. 
Alternatively; the unit may also have a second antenna means (10) for communication with at least one 
outdoor antenna (9) located outside the building. The first and second antenna means are adapted for 
attachment to or located in a housing. In operation some signals received by the second antenna means 
(10) from the one outdoor antenna (9) are transmitted to the first antenna means (12) and some signals 
transmitted from the second antenna means (10) to the one outdoor antenna (9) are received from the first 
antenna means (12) so that the unit acts as a repeater. 
 

Roese ’556 at Abstract 
A method for location discovery in a data network includes receiving, at a first device, connection 
information from a neighboring network device and determining a physical location of the first device 
based on the connection information. The method can include receiving, at the first device, the physical 
location transmitted from the neighboring network device. The method can further include associating a 
level of trust with the physical location based on the neighboring network device. The first device be one 
of a variety of devices, such as a router, a switch, a network entry device, a firewall device, or a gateway. 
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Roese ’556 at FIG. 8 
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Aiello ’273 at Fig. 2 

 
Aiello ’273 at [0021] 
If the device has control of the system, the processor generates a control header including synchronization 
data. The synchronization data is used as described below by receiving devices to adjust a local clock for 
use in processing the received data. Encryption initialization data, link adaptation data, a source address of 
the transmitting device, a destination address of devices to receive the data, and a length of a data field of 
the packet may also be included in the control header. The control header is then placed in a data packet 
and sent to the transmitter. The transmitter then transmits the data packet using UWB. 
 

Aiello ’273 at [0046] 
Receiver 282 receives UWB signals that are detected by antenna 283 and converts the UWB signals to 
data. The data is then transmitted to processing unit 201 over I/O bus 205. Receiver 282 is standard 
receiver for UWB signals and the particular design is omitted for brevity. One skilled in the art will 
recognize that that particular design of transceiver 208 and circuitry inside is left as design choice and 
transceiver 208 need only be configured to provide UWB transmission in accordance with this invention. 
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Aiello ’273 at [0055] 
fter the payload is generated, the processor in the transmitting device generates the payload in step 335 
from the control header and generated payload. The processor then transmits the packet to the transceiver. 
The transmitter in the transceiver then transmits the packet in UWB signals. 
 

Chabas ’657 at Abstract 
This telecommunications device (21, 22 or 23) forms part of a system comprising base stations (10, 12). 
This system permits the devices forming it to relay information among them. It is proposed to provide the 
devices with a plurality of transceiver devices (RX1, RX2, . . . , RXm, TX1, TX2, . . . , TXn) for 
exchanging information with other devices and/or base stations. Application: ODMA mobile radios 
 

[1d] a controller that is configured 
or configurable for operation in 
one or more wireless networks, 
said controller communicating 
with said at least one receiver or 
transceiver for signal or data 
reception and said at least one 
transmitter or transceiver for signal 
or data transmission, 

It was well known and routine at the time of the alleged invention for a broadband wireless repeater or relay 
to include “a controller that is configured or configurable for operation in one or more wireless networks, said 
controller communicating with said at least one receiver or transceiver for signal or data reception and said at 
least one transmitter or transceiver for signal or data transmission.” To the extent a broadband wireless 
repeater or relay disclosed in any of Defendants’ other invalidity charts is found not to disclose this limitation, 
a person of ordinary skill in the art would have found it obvious to modify an existing broadband wireless 
repeater or relay to include “a controller that is configured or configurable for operation in one or more 
wireless networks, said controller communicating with said at least one receiver or transceiver for signal or 
data reception and said at least one transmitter or transceiver for signal or data transmission” as claimed in 
light of the teachings in the references set forth below and in Defendants’ other invalidity charts.  These prior 
art references further demonstrate that the claimed “a controller that is configured or configurable for 
operation in one or more wireless networks, said controller communicating with said at least one receiver or 
transceiver for signal or data reception and said at least one transmitter or transceiver for signal or data 
transmission” would have been incorporated into a broadband wireless repeater or relay with reasonable 
expectation of success. 
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Roese ’556 at FIG. 8 
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Aiello ’273 at Fig. 2 

 
Aiello ’273 at [0021] 
If the device has control of the system, the processor generates a control header including synchronization 
data. The synchronization data is used as described below by receiving devices to adjust a local clock for 
use in processing the received data. Encryption initialization data, link adaptation data, a source address of 
the transmitting device, a destination address of devices to receive the data, and a length of a data field of 
the packet may also be included in the control header. The control header is then placed in a data packet 
and sent to the transmitter. The transmitter then transmits the data packet using UWB. 
 

Aiello ’273 at [0043] 
FIG. 2 illustrates a block diagram of a device 200 that operates as a device in decentralized system 100. 
Device 200 includes a processing unit 201. Processing unit 201 is a processor, microprocessor, controller 
or any combination thereof that executes instructions stored on a media to provide an application. 
Processor 201 is connected to a volatile memory such as Random Access Memory (RAM) 212 via 
memory bus 212. RAM 212 stores data and instructions which processing unit 201 uses to perform an 
application. Processor 201 is also connected to a non-volatile memory such Read Only Memory (ROM) 
215 via memory bus 210. ROM 215 stores instructions for configuration and drivers needed by processing 
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unit 201 to perform basic applications needed for set-up and control. 
 

Aiello ’273 at [0044] 
Input/Output (I/O) Bus 205 connects processing unit 201 to media device 207 and transmitter 208. Media 
device 208 is a device that uses the data received via communications over a wireless network to provide 
a function. In a home entertainment system, media device 207 may be a television, a DVD player, 
speakers, a stereo or other such device. One skilled in the art will recognize that processing unit 201 may 
execute other application for providing other functions in media device 207 or may be a unit separate 
from the other functions of media device 207. 
 

Aiello ’273 at [0059] 
A process 400 by which a device in decentralized network 100 receives and processes packets is 
illustrated in FIG. 4. Process 400 begins when a processor in a receiving device receives a packet that was 
converted to data by a receiver in the device from UWB signals received by the device in step 405. In step 
410, the control header of the received packet is read. From the control header, the processor in receiving 
device determines whether the packet is addressed to the receiving device in step 420. If the packet is not 
addressed to the receiving device, process 400 may end or wait until another packet is received. 
 

[1e] wherein at least one of said 
receiver or transceiver for signal or 
data reception and said transmitter 
or transceiver for signal or data 
transmission either or both 
transmit and receive at an 
instantaneous or overall occupied 
bandwidth of 100 MHz or more or 
have a data transmission rate of 
100 Megabits per second or more, 

It was well known and routine at the time of the alleged invention for a broadband wireless repeater or relay 
to include “wherein at least one of said receiver or transceiver for signal or data reception and said transmitter 
or transceiver for signal or data transmission either or both transmit and receive at an instantaneous or overall 
occupied bandwidth of 100 MHz or more or have a data transmission rate of 100 Megabits per second or 
more.” To the extent a broadband wireless repeater or relay disclosed in any of Defendants’ other invalidity 
charts is found not to disclose this limitation, a person of ordinary skill in the art would have found it obvious 
to modify an existing broadband wireless repeater or relay to include “wherein at least one of said receiver or 
transceiver for signal or data reception and said transmitter or transceiver for signal or data transmission 
either or both transmit and receive at an instantaneous or overall occupied bandwidth of 100 MHz or more or 
have a data transmission rate of 100 Megabits per second or more” as claimed in light of the teachings in the 
references set forth below and in Defendants’ other invalidity charts.  These prior art references further 
demonstrate that the claimed “wherein at least one of said receiver or transceiver for signal or data reception 
and said transmitter or transceiver for signal or data transmission either or both transmit and receive at an 
instantaneous or overall occupied bandwidth of 100 MHz or more or have a data transmission rate of 100 
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Megabits per second or more” would have been incorporated into a broadband wireless repeater or relay with 
reasonable expectation of success. 
Mandke 2003A at 2 
IEEE 802.15.3 would not be able to provide the data rates necessary to support many of these 
applications. In November 2001, an additional task group within IEEE 802.15, Task Group 3a, was 
formed to identify a higher speed physical layer alternative that could support data rates between 110 
Mbps and 480 Mbps over short ranges of less than 10 meters. The February 2002 FCC approval of ultra 
wideband (UWB) devices prompted many companies to consider UWB radio when proposing physical 
layers to IEEE 802.15.3a. 
 

Mandke 2003A at 3 
In February of 2002, the FCC amended their Part 15 rules (concerning unlicensed radio devices) to 
include the operation of UWB devices without a license. The FCC defines UWB signals as having a 
fractional bandwidth of greater than 0.20 or a UWB bandwidth greater than 500 MHz. UWB bandwidth is 
defined as “the frequency band bounded by the points that are 10 dB below the highest radiated emission” 
[2]. 
 

Mandke 2003A at 5 
TG3a has set out to develop a flexible standard which will enable high data rate WPAN (110 Mbps at 
10m, 200 Mbps at 4m, and 480 Mbps at an unspecified distance) over a cost effective architecture. This 
new standard will enable a broad range of applications including the wireless transmission of images and 
video. The goal of this paper is to explore the unique design issues specific to UWB, engineering trade-
offs faced by standards developers, and the current state of IEEE 802.15.3a. Section 2 will discuss the 
unique aspects of indoor UWB channels and the four of the proposed TG3a channel models. Section 3 
compares a traditional impulse radio approach to UWB with a more recent multibanded approach (which 
has been employed in many TG3a proposals). Section 4 details the requirements and specifications set 
forth by IEEE 802.15.3a, and categorize the proposals being considered in order to form a clear picture of 
the current state of UWB technology as it relates to WPANs. 
 

Mandke 2003A at 12 
Scalability parameters include; power consumption, payload bit rate and data throughput measured at the 
PHY-service access point (PHY-SAP), channelization (physical or coding), complexity, range, 
frequencies of operation, occupied bandwidth of operation, and other functions deemed appropriate. The 
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alt-PHY should scale up to 480 Mbps and beyond, as well as 110Mbps and below. The MAC should be 
able to support the scaling of the alt-PHY. 
 

Mandke 2003A at 12 
The proposed PHY should operate in the close proximity of multiple uncoordinated piconets, at bit rates 
of 110 Mbps, 200 Mbps and the optional 480 Mbps. A minimum of 200 packets should be used in 
estimating the packet error rate. 
 

Mandke 2003A at Table 4 

 
Mandke 2003A at Table 4 
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Mandke 2003A at Table 5 

 
Mandke 2003A at Table 6 
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Mandke 2003A at Page 24 

 
Mandke 2003A at Page 24 
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Mandke 2003A at Page 27 

 
Fontana at 2 
UWB APPLICATIONS 
Figure 1 illustrates an ultra wideband, handheld transceiver that was designed for full duplex voice and 
data transmission at rates of up to 128 kb/s (CVSD) and 115.2 kb/s (RS232). The radio has an operational 
center frequency in L-band (1.5 GHz) with an instantaneous bandwidth of 400 MHz (27% fractional BW). 
Peak power output from the UWB transceiver was measured at 2.0 Watts, with a resultant average power 
(worst case) of 640 µW. This results in a worst case power density of 1.6 pW/Hz. These units have a 
range of approximately 1 to 2 km (with small antennas shown and line-of-sight), and an extended range of 
10 to 20 miles with small gain antennas. 

Fontana at 3 
Figure 3 illustrates a high-speed (up to 25 Mb/s) UWB radio designed for transmission of compressed 
video and command & control information across an asymmetric, bi-directional link. This system was 
also designed to operate in the 1.3 to 1.7 GHz region (27% fractional BW) with a 4W peak power output. 
An earlier design, developed under funding from the U.S. Defense Advanced research Projects Agency 
(DARPA), operated with a 500 MHz instantaneous bandwidth in the C-band region (5.4 to 5.9 GHz). 
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Fontana at 5 
Ultra wideband technology was considered for this application because of its ability to transmit large 
amounts of data at high speed in a mobile, multipath-prone environment. The UWB tag operated in the L-
band region (1.4 to 1.65 GHz) and had a peak output power of approximately 250 mW for a demonstrated 
range of over 300 meters. The image of the driver was stored as a compressed JPEG file, together with 
additional ASCII data, in EEPROM and periodically transmitted at a 400 kb/s burst rate to a UWB 
receiver with display. The tag operated off of two AAA batteries (3.0V) and, in an operational scenario, 
was mounted behind the front grill of the automobile. 
 

Fontana at Figure 8 

 
Fontana at 6 
The system in Figure 8 utilizes a 2.5 ns, 4 Watt peak, UWB pulse, again operating in the 1.3 to 1.7 GHz 
region. Line-of-sight range for the system is better than 2 kilometers utilizing small, omnidirectional 
vertically polarized (smaller) or circularly polarized (larger) antennas. Within a building, the range 
becomes limited by wall and obstacle attenuation; however, ranges exceeding 100 meters inside have 
been attained. An unique feature of the system is the ability to detect the pulse leading edge through the 
use of a charge sensitive, tunnel diode detector. Leading edge detection is critical to the resolution of the 
direct path from the plethora of multipath returns produced from internal reflections. The UWB 
geolocation system was originally developed to permit a soldier to determine his or her position to within 
1 foot resolution in an urban environment. It is currently being used to augment a video capture system for 
3-D modeling, and for materiel location onboard a Navy ship. 
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Fontana at Figure 10 

 
Fontana at 7 
Several variants of the Hummingbird radar have also been developed. For example, Figure 10 illustrates 
an ultra wideband backup sensor for the detection of personnel, vehicles and other objects behind large 
construction and mining vehicles. 
[Figure 10] 
Operating with approximately 250 mW peak in the C-band region from 5.4 to 5.9 GHz, the backup sensor 
utilizes a dual antenna configuration for the detection of objects as close as 1 foot to beyond 350 feet from 
the vehicle. Ultra wideband provides a significant advantage for this application because of the ability to 
provide precision range gating to eliminate clutter which, with conventional Doppler-based sensors, often 
results in large false alarm rates. This sensor was developed for the National Institute of Occupational 
Safety and Health. 

Aiello ’273 at [0003] 
The present invention relates to a system for transmitting data using Ultra Wide Band (UWB) radio 
frequencies. More particularly, this invention relates to a system using UWB to transmit data in a de-
centralized system and where the data is time sensitive. Still more particularly, this invention relates to 
transmitting data using UWB in a home entertainment system. 
 

Aiello ’273 at [0014] 
UWB is a form of radio transmission. UWB employs short pulses of energy that spread across a wide 
range of frequencies. A UWB signal is a radio signal with a fractional bandwidth larger than 25%. For 
example, a UWB signal with a center frequency of 3 GHz has a minimum bandwidth of 750 MHz. Unlike 
conventional RF technologies, UWB modulates information into RF signals with a series of baseband, 
pulsed emissions transmitted without a carrier signal. 
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Aiello ’273 at [0015] 
Therefore UWB has several inherent features that make UWB desirable for use for wireless 
communications for systems, such as home entertainment systems. First, UWB signals utilize a spectrum 
of frequencies already designated for other devices. Secondly, UWB signals also have a low power 
density which allows coexistence with other RF devices with minimal interference. Thirdly, UWB has a 
low probability of multi-path fading and interference. 
 

Aiello ’273 at [0017] 
The above and other problems are solved and an advance in the art is made by the De-centralized UWB 
system of this invention. This invention provides a wireless system that has a high data transfer rate 
required for multi-media applications such as video. This invention also provides high stability under a 
wide range of loads. Loads mean the amount of RF transmissions in an environment. This invention also 
provides a wireless system that supports mixed traffic. Mixed traffic is priority, dedicated traffic such as 
video and audio data as well as burst traffic used for applications such as Internet access. 
 

Aiello ’273 at [0019] 
In accordance with this invention, each device in the system includes a transceiver having an RF 
transmitter and RF receiver. The transmitter and receiver are each configured to operate with UWB 
signals. The transceiver is connected to a processing unit that executes applications to transmit and 
receive data packets via UWB. 
 

Aiello ’273 at [0020] 
The processing unit executes instructions from software stored in a memory of firmware to transmit data 
in accordance with this invention. In accordance with this invention, the processor in a device that 
requires a data transmission receives UWB signals being transmitted. When the device detects the system 
is idle of transmissions, the processor directs the transmitter to transmit arbitration pulses. The processor 
then waits to receive arbitration pulse signals from other devices requiring a data transmission. The 
processor then determines whether device has control of the system. 
 

Aiello ’273 at [0021] 
If the device has control of the system, the processor generates a control header including synchronization 
data. The synchronization data is used as described below by receiving devices to adjust a local clock for 
use in processing the received data. Encryption initialization data, link adaptation data, a source address of 
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the transmitting device, a destination address of devices to receive the data, and a length of a data field of 
the packet may also be included in the control header. The control header is then placed in a data packet 
and sent to the transmitter. The transmitter then transmits the data packet using UWB. 
 

Aiello ’273 at [0055] 
fter the payload is generated, the processor in the transmitting device generates the payload in step 335 
from the control header and generated payload. The processor then transmits the packet to the transceiver. 
The transmitter in the transceiver then transmits the packet in UWB signals. 
 

Aiello ’273 at [0059] 
A process 400 by which a device in decentralized network 100 receives and processes packets is 
illustrated in FIG. 4. Process 400 begins when a processor in a receiving device receives a packet that was 
converted to data by a receiver in the device from UWB signals received by the device in step 405. In step 
410, the control header of the received packet is read. From the control header, the processor in receiving 
device determines whether the packet is addressed to the receiving device in step 420. If the packet is not 
addressed to the receiving device, process 400 may end or wait until another packet is received. 
 

Mandke 2003B at 23 
On February 14, 2002, the FCC amended the Part 15 rules which govern unlicensed radio devices to 
include the operation of ultra wideband (UWB) devices. The use of UWB under the FCC guidelines [1] 
offers tremendous capacity potential (several Gbps) over short ranges (less than 10 meters) at low radiated 
power (mean EIRP of –41.3 dBm/MHz). The FCC defines UWB signals as having a fractional bandwidth 
(the ratio of baseband bandwidth to RF carrier frequency) of greater than 0.20, or a UWB bandwidth 
greater than 500 MHz. UWB bandwidth is defined as “the frequency band bounded by the points that are 
10 dB below the highest radiated emission” [9]. 
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Mandke 2003B at Figure 2 

 
Mandke 2003B at 23 
The fact that the FCC specified that UWB be a minimum bandwidth of 500 MHz is important—while 
UWB can occupy several GHz of bandwidth using small pulses (as pioneered by Xtreme Spectrum and 
Time Domain [23], [30]), the 500 MHz bandwidth rule has provided the impetus for chip makers to 
consider channelization, or a multiband approach, in the UWB standardization activity, mainly as a hedge 
against foreign governments who may not authorize the full U.S. 3.1 to 10.6 GHz allocation. 
 

Mandke 2003B at 24 
The remainder of this article focuses on the up-to-the minute standardization activities of IEEE 802.15.3a, 
concerned with very high data rate WPAN, where UWB is employed. IEEE 802.15 Task Group 3a was 
formed in late 2001 to identify a higher speed physical layer alternative to 802.15.3. The IEEE 802.15.3a 
task group is aimed at developing physical layer standards to support data rates between 110 Mbps and 
480 Mbps over short ranges of less than 10 meters (i.e. alternatives to the original IEEE 802.15.3 physical 
layer). It should be noted that 802.15.3.a is only concerned with physical layer alternatives and uses the 
same MAC layer as IEEE 802.15.3, which is described in [8]. 
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Mandke 2003B at Table 2 

 
Mandke 2003B at 25 
The flexible standard to be developed by TG3a will enable data rates of 110 - 480 Mbps (data rates 
necessary for wireless USB), WPAN over a cost effective architecture, and will operate on the IEEE 
802.15.3 MAC layer which is already well defined [8]. The new TG3a standard will enable a broad range 
of applications, including multimedia requiring in excess of 100 Mbps, such as wireless video 
conferencing. 
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Mandke 2003B at Table 3 

 
Mandke 2003B at 25 
After its July 2003 meeting, TG3a is now left with two primary contenders: (1) The Texas Instruments 
OFDM-based multiband approach which uses 528 MHz channels (three mandatory lower band channels 
and four optional upper band channels) supported by the Multiband-OFDM Coalition, and (2) the Xtreme 
Spectrum-Motorola dual-band Impulse Radio spread spectrum approach, where there is a high band 
(above the 5.2 - 5.8 GHz unlicensed band) and a low band (from 3.1 GHz to just below the 5.2 - 5.8 GHz 
unlicensed band), and which exploits all of the UWB spectrum allocation. 
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Mandke 2003B at Table 4 

 
Discrete Time Proposal at Slide 4 
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Discrete Time Proposal at Slide 5 
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Discrete Time Proposal at Slide 7 
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Discrete Time Proposal at Slide 8 

 



Page 46 of 122 

Claims Prior Art 

Discrete Time Proposal at Slide 10 
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Discrete Time Proposal at Slide 17 
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Discrete Time Proposal at Slide 28 
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Discrete Time Proposal at Slide 29 
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802-15-3a at PAR Form, Page 2 

 

[1f] wherein said broadband 
wireless repeater or relay is 
connected or connectable to one or 
more network backbones for 
connecting said one or more 
wireless networks with said one or 
more network backbones, 

It was well known and routine at the time of the alleged invention for a broadband wireless repeater or relay 
to include “wherein said broadband wireless repeater or relay is connected or connectable to one or more 
network backbones for connecting said one or more wireless networks with said one or more network 
backbones.” To the extent a broadband wireless repeater or relay disclosed in any of Defendants’ other 
invalidity charts is found not to disclose this limitation, a person of ordinary skill in the art would have found 
it obvious to modify an existing broadband wireless repeater or relay to include “wherein said broadband 
wireless repeater or relay is connected or connectable to one or more network backbones for connecting said 
one or more wireless networks with said one or more network backbones” as claimed in light of the teachings 
in the references set forth below and in Defendants’ other invalidity charts.  These prior art references further 
demonstrate that the claimed “wherein said broadband wireless repeater or relay is connected or connectable 
to one or more network backbones for connecting said one or more wireless networks with said one or more 
network backbones” would have been incorporated into a broadband wireless repeater or relay with 
reasonable expectation of success. 
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Bareis ’373 at FIG. 2 

 
Bareis ’373 at [0036] 
Referring now to FIG. 1, there is illustrated a first embodiment of a broadband multidrop local network 10 
consistent with the present disclosure. Typically, network 10 may include a twisted-pair wire bus as exists 
in the outside plant 72 of a local interconnect company 70, such as a telephone company local exchange 
carrier (LEC), cable company office, or the like. Alternatively, the outside plant media could consist of 
coaxial cable in a cable network. It is also conceivable that optical versions of the embodiments of the 
present disclosure could be deployed using optical fiber to transport the data in the network. 
 

Bareis ’373 at [0042] 
Referring now to FIG. 2, there is illustrated an alternate embodiment of the present disclosure directed to 
a very high speed data throughput. Very high speed data throughput has greater applicability in video-on-
demand and video distribution applications, very fast Internet access, video telephony, and the like. In 
FIG. 2, a building 80 contains at least one network device to be connected via twisted-pair wire 84 to 
Local Interconnect Company 70 through demarcation point 82, thence via a short run of outside plant 
wiring 76, through a broadband multidrop local network interface 86, and finally through an outside plant 
optical fiber or coaxial cable 74. Devices that may be used on the network 20 must be compatible with the 
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network interface 400 as will be described hereinbelow in conjunction with FIGS. 4 and 5. Such network 
devices may include, but are not limited to, computer systems 50 (a) . . . (n), telephone sets 52 (a) . . . (n), 
digital set top equipment 60, loop-start interface equipment 54, network-ready appliances 58, and security 
systems 64. Although not shown, other network devices such as television sets, high fidelity audio 
equipment, DVD or VCR devices, security cameras, utility metering equipment, facsimile machines, etc. 
each having a built-in network interface 400 may also be connected to the network 20. As described 
hereinabove, the local interconnect company 70 distributes packetized IP traffic between various service 
providers and the user site. 
 

Bareis ’373 at [0058] 
In the configuration of FIG. 4, IP-based telephone set 52 is used to place and receive Voice over Internet 
Protocol (VoIP) calls through a service provider via optical fiber 74, broadband multidrop local network 
interface 86, and the copper wiring 72 and 84 interconnected at Demarcation 82. 
 

Bareis ’373 at [0097] 
To summarize, there has been disclosed a broadband multidrop local network architecture for use in 
intercoupling multimedia traffic to and from a wide variety of addressable network devices. Each network 
device may be coupled via a network interface or broadband transceiver to a single wireline coupled to an 
external broadband communication service. Such communication service may be provided, e.g., via fiber 
optic link to a curbside terminal by an interconnection company, without requiring a complete secondary 
network and the associated equipment such as modems, routers, converters, hubs, switches, etc. The full 
data traffic capability at the full bandwidth achievable with relatively short runs (e.g., on the order of 100 
meters) of twisted pair copper wire may be utilized when all traffic for all of the participating network 
devices is packetized on a wired medium for distribution thereon without the bandwidth, point-to-point, or 
data rate restrictions associated with conventional individual DSL (digital subscriber line) or similar 
services. In effect, the useable spectrum that exists on the broadband multidrop local network as disclosed 
hereinabove is a closed spectrum; that is, the entire bandwidth technically feasible on a twisted-pair 
medium over these relatively short distances is dedicated to the broadband communication capability 
implemented in each local network such that total data rates, with present standards and technologies, of 
at least 100 Mbps, and beyond to over 500 Mbps at reasonable distances, are available for each local 
network transferring data packets at the maximum packet rate of all network devices attachable thereto 
even when all of the network devices are transmitting. Each network device (computers, peripherals, 
telecommunications equipment, security systems, broadcast audio and video, to name just a few) may be 
assigned a bandwidth or packet data rate rating such that its use on the network appropriates a required 
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portion of the total available data traffic capabilities of the network when in use and the user knows 
immediately what portion of his/her network capacity is being utilized. 
 

Roese ’556 at 1:38–47 
Computing systems are useful tools for the exchange of information among individuals. The information 
may include, but is not limited to, data, voice, graphics, and video. The exchange is established through 
interconnections linking the computing systems together in a way that permits the transfer of electronic 
signals that represent the information. The interconnections may be either cable or wireless. Cable 
connections include, for example, metal and optical fiber elements. Wireless connections include, for 
example infrared, acoustic, and radio wave transmissions. 
 

[1g] wherein said broadband 
wireless repeater or relay is used to 
support connectivity and/or 
position location capabilities for 
one or more mobile or portable 
devices, and 

It was well known and routine at the time of the alleged invention for a broadband wireless repeater or relay 
to include “wherein said broadband wireless repeater or relay is used to support connectivity and/or position 
location capabilities for one or more mobile or portable devices.” To the extent a broadband wireless repeater 
or relay disclosed in any of Defendants’ other invalidity charts is found not to disclose this limitation, a 
person of ordinary skill in the art would have found it obvious to modify an existing broadband wireless 
repeater or relay to include “wherein said broadband wireless repeater or relay is used to support connectivity 
and/or position location capabilities for one or more mobile or portable devices” as claimed in light of the 
teachings in the references set forth below and in Defendants’ other invalidity charts.  These prior art 
references further demonstrate that the claimed “wherein said broadband wireless repeater or relay is used to 
support connectivity and/or position location capabilities for one or more mobile or portable devices” would 
have been incorporated into a broadband wireless repeater or relay with reasonable expectation of success. 
Roese ’556 at Abstract 
A method for location discovery in a data network includes receiving, at a first device, connection 
information from a neighboring network device and determining a physical location of the first device 
based on the connection information. The method can include receiving, at the first device, the physical 
location transmitted from the neighboring network device. The method can further include associating a 
level of trust with the physical location based on the neighboring network device. The first device be one 
of a variety of devices, such as a router, a switch, a network entry device, a firewall device, or a gateway. 
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Roese ’556 at FIG. 1 
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Roese ’556 at FIG. 2 
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Roese ’556 at FIG. 3 
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Roese ’556 at FIG> 4 
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Roese ’556 at FIG. 5 
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Roese ’556 at FIG. 6 
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Roese ’556 at FIG. 7 
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Roese ’556 at FIG. 8 

 
Roese ’556 at 2:16–28 
In a general aspect, the invention features a system that associates physical locations with network-linked 
devices in a network to which such devices are connected. This system employs a variety of techniques 
for establishing device location. The system configuration can vary and can include any type of data 
network, including LANs, MANs, Wide Area Networks (WANs), Personal Area Networks (PANs), and 
Home Networks. The system provides location information for particular devices to the network devices 
and management, and may be used in any of a variety of ways to improve configuration accuracy, control, 
and security. The location information may also be used to control or secure a device itself. 
 

Roese ’556 at 2:46–61 
The device can determine its own position and relay that information to applications within the network at 
start-up, upon connection, or when queried, or the system can determine the location of the device and 
store that information and give it to the device if appropriate and useful. Both absolute and relative 
location information can also include a level of trust parameter to determine whether the location 
information is reliable and can be trusted by the system. Once that device location is fixed, by absolute or 
relative means, and associated with the device in an identifiable way, such as a file or program argument, 
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the device location can be used in any number of ways to enhance the operation of, and services provided 
by, the system. For example, anywhere user credentials are required, the location of a device can be 
required. In other words, the location of a device becomes part of the required credentials. 
 

Roese ’556 at 2:66–3:12 
The method can include receiving, at the first device, the physical location transmitted from the 
neighboring network device. The physical location can be a first physical location and the neighboring 
network device can be a first neighboring network device. In this example, the method can further include 
receiving, at the first device, a second physical location transmitted from a second neighboring network 
device and comparing the first physical location with the second physical location to determine a level of 
confidence of an actual physical location of the first device. The method can further include associating a 
level of trust with the physical location based on the neighboring network device. The first device can 
include a router, a switch, a network entry device, a firewall device, or a gateway. 
 

Roese ’556 at 3:14–38 
In another aspect, there is a system including a location module. The location module is configured to 
determine a physical location of a connection point and to transmit the physical location to a client device 
in communication with the connection point. The system can further include the client device, configured 
to receive the physical location from the physical location module, and a neighboring network device in 
communication with the client device, the neighboring network device including the physical location 
module. The physical location can be a first physical location and the neighboring network device can be 
a first neighboring network device. In this example, the system can further include a second neighboring 
network device with a physical location module configured to determine a second physical location of the 
client device and transmit the second physical location to the client device. Further, the client device is 
further configured to receive the second physical location and to compare the first physical location with 
the second physical location to determine a level of confidence of an actual physical location of the client 
device. The system can associate a level of trust, based on the neighboring network device, with the 
physical location. The client device can include a router, a switch, a network entry device, a firewall 
device, a gateway, a wireless access point, and/or a computing device. 
 

Roese ’556 at 4:5–29 
Referring to FIG. 1, a location-aware system 100 operates and provides network-based services to users 
according to locations of devices that use or are part of the network associated with system 100. System 
100 includes an infrastructure 101 that includes multiple switching devices, some of which are connected 
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to connection points (e.g., 160a-i) of infrastructure 101. System 100 employs both hardware and software 
(e.g., an application executing on server 134) to provide location-aware services described below. A 
location of a device can relate to the physical location of the device, which can be characterized in a 
variety of ways including as grid or map coordinates (e.g., latitude, longitude, and elevation), a 
geographic region, or in terms of building structures, such as coordinates on a particular floor in a 
building or a room number in a building. A device can be external to infrastructure 101 of system 100, 
such as user devices 104a and 104b. A device also can be internal to infrastructure 101, such as network 
entry devices 114a-b (sometimes referred to as switches or edge devices of the network), and a central 
switching device 136 (e.g. a router). The network entry devices 114 can include and/or be associated with 
wireless access points 120a-b. The wireless access points 120 can be individual devices external to the 
network entry device 114, such as 120a and/or internal to the entry device 114, such as 120b. 
 

Roese ’556 at 4:30–47 
Some of the devices internal and external to infrastructure 101 include a location module 185. The 
location module 185 includes functionality, as described in more detail below, that makes a device 
location-aware. In one example, this functionality includes a location database to store location 
information, protocol to communicate location information to other devices, and rules to enforce location-
based policies (e.g., to enable policing based on location information). This functionality can also include 
the algorithms and processes necessary to determine the location of a device using the techniques 
described herein. Location module 185 can be implemented in the hardware and/or software of system 
100. For example, particular software applications executing on the devices can provide/enforce the 
location functions, the operating system of any of the devices can provide/enforce the location functions, 
and/or hardware modules, such as programmable arrays, can be used in the devices to provide/enforce the 
location functions. 
 

Roese ’556 at 4:48–5:13 
To make use of a device's location, system 100 first determines the location of that device. System 100 
uses different techniques to determine the location of a device depending on whether the device 
communicates with other devices using a cable-based transmission medium 112, or a wireless 
transmission medium 119. Cable-based transmission medium 112 refers to a constrained transmission 
medium such as an optical cable, an electrical wire, and the like. Such a cable transmission medium can 
provide single to many connections (shared) and/or a point-to-point (dedicated) connection between two 
devices. A cable-based medium 112 can be considered as part of infrastructure 101 of system 100. 
Typically the medium 112 is installed in such a way that it is not easy to modify the medium's physical 
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location. For instance, cables are lead through walls and conduits in such a way that the connection points 
(e.g., the jacks) are in fixed locations. Wireless transmission medium 119 refers to a transmission medium 
in a free space, such as though free air. Wireless transmission medium 119 generally relates to any 
communication where the transmission medium is air, for example, radio-based communication. For 
instance, radio communication according to the IEEE 802.11 standard uses a wireless transmission 
medium 119. Other wireless communication using wireless transmission media relate to use of optical 
communication (e.g., infra red, lasers, and the like) and/or other communications through air such as 
acoustic and mechanical waves. Wireless media are characterized by a much greater range of possible 
locations in which communicating devices may be located. For example, in the case of an IEEE 802.11 
based network, a mobile device may be able to communicate with a wireless access point 120 hundreds or 
even thousands of feet away depending on the environment. 
 

Roese ’556 at 8:28–44 
Referring now to some detailed techniques for wireless connections, as described above, two example 
types of wireless communication chosen to illustrate these techniques are via radio frequencies or infrared 
frequencies. System 100 can employ different mechanisms for each of these types of communication. 
System 100 can employ a first group of mechanisms/techniques for identifying the location of a device 
(e.g., 104, 114) that communicates via radio frequencies. For example, system 100 triangulates the 
location of a device using one or more wireless access points, such as 120a-b, associated with network 
entry devices 114, such as 114a and 114b, respectively, as shown in FIG. 1. As another example, system 
100 determines a device's location based on the proximity to an entry device. Following below is a listing 
of various techniques system 100 can employ to determine the location of a wireless device. 
 

Roese ’556 at 8:45–61 
System 100 can employ a number of known triangulation techniques, including the use of signal strength, 
angle of arrival, and relative time delay approaches. System 100 can employ off-frequency searching, 
such as by frequency hopping for short periods of time to detect stations on frequencies alternate to that 
employed for data exchange. For example, wireless access point 120a can operate at a first frequency f1. 
Wireless access point 120b can operate at a second frequency f2. Periodically, and for a relatively short 
period of time, wireless access point 120a operates at the second frequency f2 to detect and determine 
signal characteristics of a device communicating with wireless access point 120b. Similarly, wireless 
access point 120b periodically and for a relatively short period of time operates at the first frequency f1 to 
detect and determine signal characteristics of a device communicating with wireless access point 120a. 
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Roese ’556 at 8:62–9:6 
System 100 can employ phased-array searches for lobe-based triangulation. That is, a radio antenna of the 
network entry device is directed to maximize or at least optimize lobe location as a search beacon. Such 
lobeing or lobe steering may be a staged process in which network entry devices 114 make broad sweeps 
to get rough location information, which may be sufficient in some situations. Network entry devices 114 
can fine-tune the sweeps, if desired, with narrower lobes, to get a more accurate location. System 100 also 
can conduct phased-array antenna searches at off-frequency conditions (e.g., frequency hopping combined 
with directional searching). 
 

Roese ’556 at 9:7–26 
System 100 can perform calculations to approximate distance from a known access point (e.g., 120a-b) as 
a function of signal strength attenuation (e.g., the signal is at x strength so the device must be located in a 
range of y-z feet away). In addition to calculations, system 100 can also search stored associations of 
signal characteristics and their corresponding locations. This information can be stored in a signal 
characteristic database. A network administrator generates this signal characteristic database by 
measuring predefined signal characteristics at different locations and storing the measured characteristics 
for each of the locations. When subsequently determining a location of a user device, if system 100 
detects a signal characteristic identically corresponding to a location, system 100 determines that the user 
device is at that corresponding location. If the signal characteristic is not identical, system 100 can use 
multiple entries within the database to extrapolate the user device location information based on the stored 
signal characteristic and location associations. This technique is sometimes referred to as RF training. 
 

Roese ’556 at 9:27–46 
Using multiple frequencies and/or connection-points and/or antennas may improve the accuracy of 
location derivation techniques. For example, if the same access point is used at different frequencies, 
system 100 can use the error in location information among the different frequencies to infer location 
more accurately. In addition, the use of multiple access points (e.g., signals from user device 104b 
received at 120a compared with signals received at 120b) may improve relative location accuracy in a 
type of triangulation or averaging of signal strength indicators. System 100 can employ multiple antennas 
for that purpose. Multiple antennas (not shown) may also be used to assert a line of bearing. In that case, 
the relative separation of the antennas and the accuracy of the known spacing both may provide improved 
location accuracy. System 100 also can employ ultra wide band waves to determine relative location of 
one or more devices. As the accuracy of the location derivation increases by using these improved 
techniques, system 100 can assign a higher value for the level of trust parameter associated with that 
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location. 
 

Roese ’556 at 9:47–10:2 
System 100 also can use signal amplitude differential from the network entry devices 114a and 114b to 
determine relative location of user device 104b with respect to an antenna on network device 114a or 
114b. System 100 can combine techniques, such as using signal amplitude differential combined with the 
phase differential techniques described above to determine location. The location techniques described are 
not limited to any specific type of antenna technology. System 100 can employ an antenna associated with 
a wireless access point 120, or an antenna associated with a stand-alone device, including, but not limited 
to, a personal digital assistant or a laptop computer, designed to relay information to a network-related 
device employed to calculate relative location from received data. One or more antennas can be deployed 
in one or more wireless access points 120. System 100 can also vary and limit the transmission strength of 
the wireless access points 120, so that system 100 can determine and control a radius of relative location 
based on the radius of operation due to the limited transmission strength. This relative location can be 
further limited from the radius of operation by other physical barriers such as walls and non-accessible 
locations within the radius of operation. 
 

Roese ’556 at 13:16–63 
As described above for both wireless and cable-based transmission media, system 100 maintains and 
updates the location information associated with the connection points (e.g., 160a-i) of the system 100 in a 
location database. The information included in the location database can vary. For example, Table 1 is a 
table containing the type of information that can be included in the location database. As illustrated in 
Table 1, each row represents an association between a connection point and its corresponding location in 
one or more formats. The “Connection Point ID” column contains the unique identifier associated with a 
particular connection point. The connection point ID can be any ID that uniquely identifies a connection 
point. As described in more detail below and illustrated in Table 1, in one example the combination of a 
device Media Access Control (MAC) address (e.g., 00001d000001) and a port MAC address within the 
device (e.g., 00001d000101) determines the connection point ID. The locations contained in Table 1 are 
included in two format types for each connection point ID. The first type is an American National 
Standards Institute (ANSI) Location Identification Number (LIN) and the second type is a coordinate of 
latitude and longitude. (Some additional example formats system 100 can employ are described in the 
alternatives section below.) 
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