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[53.0] A method for
managing interference in
a radio communications
network, comprising the
steps of’

Agee discloses, or at least renders obvious, a method for managing
interference in a radio communications network.! For example,
Agee discloses methods for optimizing networks, including
methods to improve signal quality and reduce interference (i.e.,
managing interference).

E.g.. Agee:

This invention relates to the field of optimization of networks,
principally  wireless electromagnetic = communication
networks, more particularly cellular communication networks;
and more particularly the field of high performance broadband
wireless networks designed for data transmissions in the high,
very high, and ultrahigh frequency bands of the electromagnetic
spectrum.
Agee (Ex. 1008), q [0004].

A secondary objective under this third objective is to provide
methods which improve signal quality received by a targeted
recipient node while simultaneously reducing interference
energy received by other untargeted recipient nodes, so as to
enable improved capacity amongst existing nodes, adding more
nodes, increasing coverage area, and improving communications
quality, or any sub-combination thereof.
Id., §[0157].

One key to this approach is employment of spatially (or more
generally diversity) adaptive transmit and receive processing to
substantively reduce interference in general multipoint links,
thereby optimizing capacity and/or other measures of network
quality in multiply connected networks.

Id, 7 [0172].

[53.1] receiving at a first
node in the radio
communications
network an instruction
transmitted from a
second node in the radio
communications

Agee in combination with McFarland discloses, or at least renders
obvious, receiving at a first node (e.g., base station or “BS” or
transmitting node) in the radio communications networks (e.g.,
wireless electromagnetic communications network) an instruction
in the radio communications network to avoid using a plurality of
frequencies to transmit to the second node (e.g., Agee’s teaching of
limiting the number of channels a node can use based on the

! Unless otherwise indicated, ifalics in this column denote claim language, and bold emphases in

quotations have been added.
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network to avoid using a | internode channel response in combination with McFarland’s
plurality of frequencies | teaching that channel selection is accomplished via a command from
to transmit to the second | the receiver). Ex. 1003, | 74.

node;
Agee discloses the use of feedback in at least two scenarios: (1)
feedback as part of the internode channel response that indicates
what channels to use and not use (f [0179]-[0180]) and (2)
feedback that controls power optimization (] [0195], [0244],
[0499], [0515]). See Ex. 1008. Agee explains the use of feedback
for power optimization but does not provide details on how the
feedback associated with the internode channel response is
implemented to turn off certain channels indicated by the feedback.
Id., 9 [0179]-[0180]. Because Agee does not disclose certain
implementation details of how the feedback associated with the
internode channel response for an instruction...to avoid using a
plurality of frequencies, a POSITA would have been motivated to
look to McFarland, which discloses a similar frequency and power-
adaptive wireless communication network, including receiving at a
first node (e.g., base station) an instruction (e.g., command signal or
command) fransmitted from a second node (e.g., node) in the radio
communications network to avoid using a plurality of frequencies to
transmit to the second node (e.g., command to adjust frequency
and/or change channels). Ex. 1003, q 75. While one embodiment in
McFarland is configured such that a base station 400 sends a
command to nodes 100-300 fo avoid using a plurality of
frequencies, in another embodiment the instruction is not limited to
transmission by only the base station 400, but further discloses that
node 300 can also send an instruction to the base station 400 “to
change or reallocate channels” (i.e., avoid certain channels). See Ex.
1009, 5:40-57; Ex. 1003, 9 76.

As discussed in detail in the Request, a POSITA would have been
motivated to combine, and would have had a reasonable expectation
of success in combining, McFarland’s teachings, including how the
second node sends a command signal to the first node to adjust
frequencies and/or change channels (i.e., avoid certain frequencies)
in transmission, with Agee’s teachings of the internode channel
response indicating what channels to use and not use. See Section
I1.B.4; Ex. 1003, § 77. Thus, Agee in combination with McFarland
teaches a first node receiving an instruction from a second node
regarding a plurality of frequencies to avoid.

E.g.. Agee
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Diversity channels, rather than antennae, limits the number of
non-set members a MIMO-capable node may communicate
with simultaneously, that is, the number with which it may hold
time/frequency coincident communications. Also, this limiting
number is a function of number of users attempting to
communicate over the same diversity channels—users on
different time-frequency channels do not affect this limit. Thus a
node with 128 time frequency channels (8 TDMA time slotsx16
FDMA frequency channels) and a 4 antennas (4 diversity channels
per time-frequency channel) can support up to 4x128=512 links,
to as many users. If the internode channel response to a given
user has rank 1 (e.g., if antennas are on same polarization and
multipath is absent), then only a single link can be established to
that user on each time-frequency channel, e.g., 128 separate links
(one on each time-frequency channel) in the example given above.
Higher internode channel rank allows more channels to be
established; for example if nodes are polarization diverse, then the
internode channel response has rank 2 and 256 channels (2 per
time-frequency channel) can be established. The MIMO channel
response equation determines power on each channel—
depending on needs of network and pathloss to user, some or most
of channels nominally available may be turned off to optimize
the overall network capacity.
Ex. 1008, § [0179].

A significant element is that the diversity channel distribution
need not be equal, one recipient node may have half the
channels, if the traffic density requires it, while the transmitting
node may divide its remaining channels evenly amongst the
remaining nodes. Therefore, the more users that have rank 2 or
better capacity, the greater the available channels for those who
have only capacity 1. This supports incremental optimization as
improvement for the network is not dependent upon global
replacement of every lesser-capacity node, but results from any
local replacement.
Id., 9 [0180].

E.go., McFarland

Alternatively, frequency control may be implemented by
allowing the base station 400 to feed back information to the
node in the form of a command signal, adjusting the transmit
frequency in a closed loop fashion.

McFarland (Ex. 1009), 7:37-40.
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This may be done by, e.g., using highly accurate frequency
references (such as quartz crystals) in each node; locking the
frequency used by each node in a highly accurate external
reference such as a Global Positioning System (GPS) satellite;
locking the frequency used by each node in the transmit frequency
of the base station; and adjusting the frequency used by each
node according to closed-loop feedback signals sent by the base
station.
Id., 3:7-14.

Transmissions from each of the nodes are received by a base
station 400... When the unit 450 determines that nodes should
change channels, it issues the appropriate command as a data
packet which is included in the transmission of base
station 400.

1d., 4:34-50.

Finally, the laptop 300 receives base station transmissions and
processes them with receiving circuitry 330°.... {“hanoel
allocation and coding unit 3507 in the laptop 300 maomutors the data
streams 310" for bit errors, lost packets and the like much bike
tts counterpart 43¢ in the base station 403{, however, vather than
unilateraily making chapnel allecation chamges to improve
communicaiion lke the unit 450, the unit 334" ¢an ¢ause
the laptop 339 to  send reguesis fo the base station 488 io
changes or reallocate channels. Depending on constrainis
imposed by other nodes, the base station 400 may or way wot
accept the recommendation and transmit the  appropriate
command.

Id., 5:40-57.

[53.2] filtering a
transmission signal to
remove power from the
transmission signal at
each frequency in the
plurality of frequencies
to be avoided;

Agee in combination with McFarland disclose or at least render
obvious, filtering a transmission signal to remove power from the
transmission signal at each frequency in the plurality of frequencies
to be avoided (e.g., using a band pass filter (Agee) to zero power at
certain channels that are turned off (McFarland)). Ex. 1008, q
[0220], [0274]; Ex. 1009, 2:57-60, 4:51-61, 8:16-19; Ex. 1003, § 78.

To the extent Agee does not disclose certain details of how the band
pass filter is implemented, a POSITA would have been motivated to
look to McFarland, which discloses a similar frequency- and power-
adaptive wireless communication system, including a method for
filtering a transmission signal to remove power from the
transmission signal at each frequency in the plurality of frequencies
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fo be avoided (e.g., zeroing power at certain channels). Ex. 1003,
79.

By definition, and as would be well understood by a POSITA at the
time of the invention, a band pass filter filters out frequencies
outside a defined range of frequencies in a signal, whether the
intention of the filtering is to minimize interference across nodes in
the network or reduce noise generally. Ex. 1003, § 80. A POSITA
would have understood that one way to achieve the desired result of
the band pass filter in Agee is to “remove power’ from certain
frequencies outside of a defined range of frequencies set by the
filter. Id. Therefore, a POSITA would have been motivated to look
to McFarland’s teachings of zeroing channels (i.e., frequencies) to
achieve the same goal: removing power from frequencies to be
avoided. /d.

For the reasons provided in further detail in the Request, a POSITA
would have been motivated to combine, and would have had a
reasonable expectation of success in combining, Agee’s band pass
filter with McFarland’s methods of zeroing certain channels (i.e.,
frequencies). See Section I1.B.5; Ex. 1003, 9 81. Thus, Agee in
combination with McFarland teaches filtering a signal to remove
power at each of the plurality of frequencies to avoid.

E.g.. Agee

FIG. 25 illustrates in more detail the frequency translator,
detailing the Band Pass Filters, element wise multiplier,
sinusoids, SAW BPF, and LPF elements.

Ex. 1008, 9 [0220].

In an alternative embodiment the transceiver sends the
transmission signal through Butler Mode Forming circuitry (FIG.
25, Item 380), which includes in a further embodiment a Band
Pass Filter (FIG. 25, Item 382) where the transmission is
reciprocally formed with the shared receiver feeds, and the
number of modes out equals the numbers of antennae,
established as an ordered set with decreasing energy.
Id., q[0274].

An outgoing transmission signal experiences the reverse of the
above process, having been mapped to tones and RF feeds (FIG.
15, Item 121), it passes into a Multitone Modulator bank (FIG. 15,
Item 122), an DAC bank (FIG. 15 Item 123), the transceiver
Switch, the Frequency Translator, the transceiver Switch, the PA
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bank element (FIG. 15, Item 124), the transceiver switch, and
thence in the preferred embodiment through the Butler Mode Form
and on to the RF T/R feeds (FIG. 24, Item 130) and to the antennae
array and the particular transmission antennae therein (FIG. 15,
Item 125).

Id., 9 [0280].

Among other advantages, this capability allows nodes to
independently adjust transmit power directed to other nodes
in the network, for example, to optimize capacity achievable at
that node given the total power [available] to it, or to minimize
power emitted into the network by that node given an
aggregate power requirement.

Id., | [0478].

E.go., McFarland

It is still another object of the present invention to provide such a

system in which node transmission powers can be reliably

controlled so that they do not cause communication errors.
Ex. 1009, 2:57-60.

As can be seen above, this embodiment of the present invention
permits multiple node devices 100—300 of varying levels of
complexity to communicate with a base station 400 over a
single OFDM system by allowing the simpler devices 100 and
200 to communicate on a few sub-channels 315 within the OFDM
channel, and ensuring that these do not interfere with the most
complex device 300 using most of the sub-channels 31U by
preventing device 300 from using these sub-channels 315 (in
this case, by zeroing those sub-channels 315 at the FFT 420 in
the main device 300; however, other equivalent methods can of
course be used).
Id., 4:51-61.

Similar o the above closed-loop control techniques, the system
may use the base siation 408 te send signals tp nodes 1066-
390 which  indicaie whether each  pode 199-300 shonid
tramsmnit with more or less power.

Id., 8:16-19.
[53.3] transmitting the Agee in combination with McFarland discloses, or at least renders
filtered transmission obvious, fransmitting (e.g., transmission sent by the transceiver of
signal to the second the base station) the filtered transmission signal (e.g., Agee’s band-
node; pass filtered signal combined with McFarland’s method of zeroing
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channels that are turned off) to the second node (e.g., SU). See
[53.1], [53.2]. Ex. 1003, 1 82.

As discussed in [53.2], Agee in combination with McFarland teach
using a band pass filter (Agee) to zero power at certain channels that
are turned off (McFarland) to achieve the filtered transmission
signal. Ex. 1008, 94 [0220], [0274]; Ex. 1009, 2:57-60, 4:51-61,
8:16-19; Ex. 1003, q 83.

In Agee, signals are filtered upon both receipt and prior to
transmission. Agee discloses the “transceiver” (e.g., base station)
sending the transmission signal through a number of different
circuitries and algorithms, including a band pass filter, upon receipt
at the receiver. Ex. 1008, qf [0274]-[0279]. In a later paragraph
discussing the same embodiment, Agee discloses the same process
occurs at the transceiver (e.g., base station) for an outgoing
transmission signal—including sending the signal through a band
pass filter prior to transmission to a SU (filfered transmission signal
to the second node). See id., § [0280]. Therefore, Agee discloses the
band-pass filtered signal (the filtered transmission signal) is
transmitted from the first node (e.g., base station) to the second node
(e.g., SU).

E.g.. Agee

In an alternative embodiment the transceiver sends the
transmission signal through Butler Mode Forming circuitry (FIG.
25, Item 380), which includes in a further embodiment a Band
Pass Filter (FIG. 25, Item 382) where the transmission is
reciprocally formed with the shared Receiver feeds, and the
number of modes out equals the numbers of antennae,
established as an ordered set with decreasing energy.
Id., q[0274].

An outgoing transmission signal experiences the reverse of the
above process, having been mapped to tones and RF feeds (FIG.
15, Item 121), it passes into a Multitone Modulator bank (FIG. 15,
Item 122), an DAC bank (FIG. 15 Item 123), the transceiver
Switch, the Frequency Translator, the transceiver Switch, the PA
bank element (FIG. 15, Item 124), the transceiver switch, and
thence in the preferred embodiment through the Butler Mode Form
and on to the RF T/R feeds (FIG. 24, Item 130) and to the antennae
array and the particular transmission antennae therein (FIG. 15,
Item 125).
Id., 7 [0280].
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In the third technique mentioned above, feedback information is
received at the BS from both the desired mobile SU, and from
mobile SUs to which it is desired to minimize transmission
power. This feedback permits the BS to learn the “optimum”
transmit beam pattern, i.e, the beam pattern which maximizes
transmission to the desired mobile SU and minimizes transmission
to all other SUs.
Ex. 1008, 9 [0067].

In two-way communication networks, the network must
provide means to communicate in each link direction, i.e., from
the BS to the SU, and from the SU back to the BS. Most PMP
networks provide communication not only from the BS to the
SU, and from the SU to the BS, but from one SU to a BS, thence
to another BS, and eventually to another SU (FIG. 6A).

1d., §[0022].

E.go., McFarland

It is still another object of the present invention to provide such a

system in which node transmission powers can be reliably

controlled so that they do not cause communication errors.
Ex. 1009, 2:57-60.

As can be seen above, this embodiment of the present invention
permits multiple node devices 100—300 of varying levels of
complexity to communicate with a base station 400 over a
single OFDM system by allowing the simpler devices 100 and
200 to communicate on a few sub-channels 315 within the OFDM
channel, and ensuring that these do not interfere with the most
complex device 300 using most of the sub-channels 31U by
preventing device 300 from using these sub-channels 315 (in
this case, by zeroing those sub-channels 315 at the FFT 420 in
the main device 300; however, other equivalent methods can of
course be used).
Id., 4:51-61.

Similar o the gbove closed-loop control techniques, the system
may wse the base station 408 to send signals fo nodes 100-
300G which  indicate  whether each  node 186-348 should
transmit with more or iess power,

Id., 8:16-19.

10
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[53.4] receiving a Agee in combination with Ton discloses, or at least renders obvious,
compressed first receiving a compressed- first feedback from the second node that
feedback from the characterizes receipt of a first signal sent from the first node to the
second node that second node (Ton discloses a compressor for compressing

characterizes receipt of a | transmission signals in a wireless network, combined with Agee’s
first signal sent from the | teachings of feedback from multiple SUs to a BS, including
first node to the second | feedback containing qualities specific to signals received at a SU
node; from the BS, for example). Ex. 1003, 4 84. Notably, Agee teaches
dynamic feedback across all nodes in the network—in other words,
feedback in Agee is not only sent by the BS (first node) to SUs
(second node)—it can also be sent from a SU (second node) to a BS
(first node) as well as other nodes in the network. Ex. 1008, §[0172];
Ex. 1003, 9 85. In fact, the capability of all nodes in the network to
send feedback without restriction is a problem Agee attempts solves
over the prior art. See id. (“the feedback is neither limited to BSs
only, nor effectively independent of the continual, real-world, signal
and network environmental adaptation.”).

To the extent Agee does not disclose that its first feedback is
compressed, a POSITA would have been motivated to look to Ton.
Ex. 1003, 9 86. Ton discloses a method and system for performing
adaptive data compression in a wireless communication network,
and more specifically, using a compressor in a node to compress at
least a portion of a data packet in mobile telecommunications system
prior to transmission. Ex. 1010, 1:9-12, 1:44-50, 1:63-66, 2:7-9,
3:37-43, Fig. 1; Ex. 1003, 4 86. Thus, Agee in combination with Ton
discloses compressed feedback that characterizes receipt of a signal
sent between the first and second node.

For the reasons provided in the Request, a POSITA would have been
motivated to combine, and would have had a reasonable expectation
of success in combining, Agee’s methods with Ton’s disclosure of
compression of transmission signals in a wireless network for
purposes of increasing efficiency and reducing the amount of
network resources needed (i.e., power). See Section 11.B.6; Ex.
1003, 9 87.

2 The ’720 Patent notes that “it may be advantageous, desirable or necessary to compress the
optimal waveform profile prior to submitting it to a neighboring node.” Ex. 1001, 4:1-3 (emphasis
added). Otherwise, it generally discloses an option to include a compressor and/or decompressor
in addition to the other components in the nodes as described in the invention, but does not
specifically disclose compressing/decompressing feedback signals. Id., 22:8-37 (for example,
compressor 1445 in node 1400 and decompressor 1465 in neighboring node 1460); Ex. 1003, q
84, n.1.

11
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A secondary object under this is to use the reception of signal
information from other nodes, both those targeting the
recipient and those not targeting the recipient, to enhance both
reception and transmission quality to and from the receiving
node while minimizing the explicit and separate feedback
signals that must be exchanged amongst the nodes and
network.
Ex. 1008, § [0163].

A second key to this approach is the minimization of secondary
consequences of signaling, and a second is using internalized
feedback, so that the signaling process itself conveys
information crucial to the optimization. Rapid, dynamic,
adaptation reactive to the changing environment and
communications within and surrounding each node and the entire
network is used to promote both local and global efficiency.
Unlike Varanesi, the feedback is neither limited to BSs only, nor
effectively independent of the continual, real-world, signal and
network environmental adaptation.
Id, 7 [0172].

The incorporation of the control and feedback signal as part
of the process rather than as discrete, separate, and particular parts
of the signal, can decrease the complexity of apparatus by
removing the need for a separate channel for network
control ... This integration allows both capacity and power control
to cooperatively handle packet acknowledgement.. the present
form of the invention provides increased capacity and performance
through dynamic, and self-moderating signal processing
algorithms, with a minimal overhead.
Id., 9 [0249]-[0250].

One major difference in the present embodiment of the invention
from prior art is that by making the control and feedback aspects
part of the signal encoding process, and thereby eliminating or
at least reducing the need for a separate channel(s) for control and
feedback, the network content overhead is reduced and an
additional range within the Signal dimension is available for
Signal content. The LEGO reduction to single, or small, bit sized
power management signals can be similarly echoed for other
network management, depending on the target objective the
network elects.
Id., 7[0244].

12
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By using target criteria such as (1) for a cellular network, a max-
min capacity criterion Subject to a power constraint, or (2) for a
wireless LAN, a max-sum capacity that is subject to a power
constraint, and wusing simple comparative operations in
feedback for the network to optimize towards those criteria,
this invention enables flexibility and stability for any given
hardware and software combination that underlies a wireless
electromagnetic communications network and improves, for the
entire network and at each particular node thereof, the
communication capacity and power requirements. Furthermore,
the present form of the invention does not ignore but rather directly
addresses and resolves both the overhead vs. content and the power
vs. capacity conundrums which otherwise limit present-day state
of the art approaches to optimization. It does this using the
experienced environment as part of the direct feedback, rather
than requiring additional control information or signalling
that reduces content capacity.
Id., 9[0193].

E.g.. Ton
The present invention is directed in general to data compression

in a mobile telecommunications system, and in particular to
adapting compression for efficiently transporting data in a
mobile telecommunication network.

Ton (Ex. 1010), 1:9-12.

There is a need, therefore, for a system and method of efficiently
and effectively compressing data in a wireless telecommunication
network. Preferably, such a system and method would achieve a
substantially optimal balance between compression and
successful data recovery. In addition, such a system and method
would preferably minimize inefficient uses of processing power
and memory.
Id., 1:44-50.

In another embodiment of the invention, a mobile
telecommunications system includes a compressor for
compressing at least a portion of a data packet to be
transmitted 65 via an air interface.

Id., 1:63-66; see also 2:7-9 (“The mobile station includes a
compressor...”).

Although the compressor 30 is shown and described as being part
of the SGSN 14, it will be appreciated that the compressor

13
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functionality can be implemented in almost any node within 40
the mobile telecommunications system 2, including the base
station controller 18, the GGSN 12, the IP network 16, or the
application server 26.

Id., 3:37-43.
See id., Fig. 1:
e — l/ '2
\/\// * ,,//(l ‘S?»fnr g\:«e
) L

[53.5] receiving a Similar to limitation [53.4], this limitation is obvious over Agee and
compressed second Ton. Specifically, Agee in combination with Ton discloses
feedback from a third receiving a compressed second feedback from a third node that
node that characterizes characterizes receipt of a second signal sent from the first node to
receipt of a second the third node (Ton discloses a compressor for compressing

signal sent from the first | transmission signals in a wireless network, combine with Agee’s
node to the third node; teachings of feedback from multiple SUs to a BS, including
feedback containing qualities specific to signals received at another
SU from the BS, for example). Ex. 1003, q 88.

Agee discloses multiple SUs in a network (i.e., a third node) that
can communicate with the same, or even multiple different, BSs
(i.e., the first node). See, e.g., Ex. 1008, § [0214], Fig. 19. Further,
Agee discloses feedback between multiple SUs and the BS in a
network generally, specifically feedback that includes information
related to signals received at a SU from the BS. Id., Y [0163],
[0172], [0249]-[0250], [0244], [0193]. As previously noted, Agee
teaches dynamic feedback across all nodes in the network—in other
words, feedback in Agee is not only sent by the base station (first
node) to SUs (third node)—it can also be sent from an SU (third
node) to a base station (first node), as well as other nodes in the

14
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network. Id., § [0172]; Ex. 1003, 9 89. In fact, the capability of all
nodes in the network to send feedback without restriction is a
problem Agee attempts solves over the prior art. See id. (“the
feedback is neither limited to BSs only, nor effectively independent
of the continual, real-world, signal and network environmental

adaptation.”).

For the reasons provided supra (limitation [53.4]), POSITA would
have been motivated to combine, and would have had a reasonable
expectation of success in combining, Ton’s teachings, including the
compression of signals at any node in a wireless communication
network, with Agee’s teachings of managing interference of a
wireless communication network. See Section I1.B.6; Ex. 1003, q
90. Thus, Agee in combination with Ton discloses compressed
feedback that characterizes receipt of a signal sent between the first
and third node.

E.g.. Agee

A secondary object under this is to use the reception of signal
information from other nodes, both those targeting the
recipient and those not targeting the recipient, to enhance both
reception and transmission quality to and from the receiving
node while minimizing the explicit and separate feedback
signals that must be exchanged amongst the nodes and
network.
Ex. 1008, § [0163].

A second key to this approach is the minimization of secondary
consequences of signaling, and a second is using internalized
feedback, so that the signaling process itself conveys
information crucial to the optimization. Rapid, dynamic,
adaptation reactive to the changing environment and
communications within and surrounding each node and the entire
network is used to promote both local and global efficiency.
Unlike Varanesi, the feedback is neither limited to BSs only, nor
effectively independent of the continual, real-world, signal and
network environmental adaptation.
Id, 7 [0172].

FIG. 19 illustrates a complex network topology with multiple BSs
(Items 260, 262), SUs (Items 264, 266, 268, and 270), and a
potentially interfering non-network node (Item 275), with
transmissions amongst the network (280, 282, 284, 290, 292)

15
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competing with transmissions from outside the network which are
perceived as interference at BS 1 (Item 260) and SU1 (Item 270).
Id., 9 [0214].

The incorporation of the control and feedback signal as part
of the process rather than as discrete, separate, and particular parts
of the signal, can decrease the complexity of apparatus by
removing the need for a separate channel for network
control ... This integration allows both capacity and power control
to cooperatively handle packet acknowledgement.. the present
form of the invention provides increased capacity and performance
through dynamic, and self-moderating signal processing
algorithms, with a minimal overhead.
Id., 9 [0249]-[0250].

One major difference in the present embodiment of the invention
from prior art is that by making the control and feedback aspects
part of the signal encoding process, and thereby eliminating or
at least reducing the need for a separate channel(s) for control and
feedback, the network content overhead is reduced and an
additional range within the Signal dimension is available for
Signal content. The LEGO reduction to single, or small, bit sized
power management signals can be similarly echoed for other
network management, depending on the target objective the
network elects.
Id., 9 [0244].

By using target criteria such as (1) for a cellular network, a max-
min capacity criterion Subject to a power constraint, or (2) for a
wireless LAN, a max-sum capacity that is subject to a power
constraint, and wusing simple comparative operations in
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feedback for the network to optimize towards those criteria,
this invention enables flexibility and stability for any given
hardware and software combination that underlies a wireless
electromagnetic communications network and improves, for the
entire network and at each particular node thereof, the
communication capacity and power requirements. Furthermore,
the present form of the invention does not ignore but rather directly
addresses and resolves both the overhead vs. content and the power
vs. capacity conundrums which otherwise limit present-day state
of the art approaches to optimization. It does this using the
experienced environment as part of the direct feedback, rather
than requiring additional control information or signalling
that reduces content capacity.
Id., 9[0193].

E.g.. Ton
The present invention is directed in general to data compression

in a mobile telecommunications system, and in particular to
adapting compression for efficiently transporting data in a
mobile telecommunication network.

Ex. 1010, 1:9-12.

There is a need, therefore, for a system and method of efficiently
and effectively compressing data in a wireless telecommunication
network. Preferably, such a system and method would achieve a
substantially optimal balance between compression and
successful data recovery. In addition, such a system and method
would preferably minimize inefficient uses of processing power
and memory.
1d., 1:44-50.

In another embodiment of the invention, a mobile
telecommunications system includes a compressor for
compressing at least a portion of a data packet to be
transmitted 65 via an air interface.

Id., 1:63-66; see also 2:7-9 (“The mobile station includes a
compressor...”).

Although the compressor 30 is shown and described as being part
of the SGSN 14, it will be appreciated that the compressor
functionality can be implemented in almost any node within 40
the mobile telecommunications system 2, including the base
station controller 18, the GGSN 12, the IP network 16, or the
application server 26.

Id., 3:37-43.
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See id., Fig. 1.
[53.6] decompressing Like [53.4] and [53.5], the combination of Agee and Ton renders
the compressed first [53.6] obvious. Specifically, Ton in combination with Agee
feedback resulting in a discloses decompressing the compressed first feedback (e.g., Ton
decompressed first discloses a decompressor for decompressing compressed
feedback; and transmission signals in a wireless network in combination with

Agee’s teaching of feedback information, including feedback
information related to signals received at a node) resulting in a
decompressed first feedback. Ex. 1003, 9 91.

For the reasons provided in the Request, a POSITA would have been
motivated to combine, and would have had a reasonable expectation
of success in combining, Agee’s methods with Ton’s disclosure of
decompression of signals in a wireless network for purposes of
increasing efficiency and reducing the amount of network resources
needed (i.e., power). See Section I1.B.6; Ex. 1003, 4 92. Thus, Agee
in combination with Ton teaches decompressing the compressed
feedback resulting in decompressed feedback.

E.g.. Agee

FIG. 19 illustrates a complex network topology with multiple BSs

(Items 260, 262), SUs (Items 264, 266, 268, and 270), and a

potentially interfering non-network node (Item 275), with

transmissions amongst the network (280, 282, 284, 290, 292)

competing with transmissions from outside the network which are

perceived as interference at BS 1 (Item 260) and SU1 (Item 270).
Ex. 1008, 9 [0214].

TR~ 268

Suz2

A secondary object under this is to use the reception of signal
information from other nodes, both those targeting the
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recipient and those not targeting the recipient, to enhance both
reception and transmission quality to and from the receiving
node while minimizing the explicit and separate feedback
signals that must be exchanged amongst the nodes and
network.

Id., q[0163].

A second key to this approach is the minimization of secondary
consequences of signaling, and a second is using internalized
feedback, so that the signaling process itself conveys
information crucial to the optimization. Rapid, dynamic,
adaptation reactive to the changing environment and
communications within and surrounding each node and the entire
network is used to promote both local and global efficiency.
Unlike Varanesi, the feedback is neither limited to BSs only, nor
effectively independent of the continual, real-world, signal and
network environmental adaptation.
Id, 7 [0172].

The incorporation of the control and feedback signal as part
of the process rather than as discrete, separate, and particular parts
of the signal, can decrease the complexity of apparatus by
removing the need for a separate channel for network
control ... This integration allows both capacity and power control
to cooperatively handle packet acknowledgement.. the present
form of the invention provides increased capacity and performance
through dynamic, and self-moderating signal processing
algorithms, with a minimal overhead.
Id., 9 [0249]-[0250].

One major difference in the present embodiment of the invention
from prior art is that by making the control and feedback aspects
part of the signal encoding process, and thereby eliminating or
at least reducing the need for a separate channel(s) for control and
feedback, the network content overhead is reduced and an
additional range within the Signal dimension is available for
Signal content. The LEGO reduction to single, or small, bit sized
power management signals can be similarly echoed for other
network management, depending on the target objective the
network elects.
Id., 9 [0244].

By using target criteria such as (1) for a cellular network, a max-
min capacity criterion Subject to a power constraint, or (2) for a
wireless LAN, a max-sum capacity that is subject to a power
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constraint, and using simple comparative operations in
feedback for the network to optimize towards those criteria,
this invention enables flexibility and stability for any given
hardware and software combination that underlies a wireless
electromagnetic communications network and improves, for the
entire network and at each particular node thereof, the
communication capacity and power requirements. Furthermore,
the present form of the invention does not ignore but rather directly
addresses and resolves both the overhead vs. content and the power
vs. capacity conundrums which otherwise limit present-day state
of the art approaches to optimization. It does this using the
experienced environment as part of the direct feedback, rather
than requiring additional control information or signalling
that reduces content capacity.
Id., 9[0193].

E.g.. Ton
Subsequently, a decompressor 36 that is controlled by a CPU

34 in the mobile station 22 decompresses the data packets using
the same compression scheme used by the compressor 30.
Ex. 1010, 3:56-59.

A decompressor 32 in the SGSN 14 65 decompresses the data
packets before they are sent to the GGSN 12 for transmission via
the IP network 16. As with the compressor 30, the decompressor
32 can be located in virtually any node in the mobile

telecommunications system 2.
Id, 3:65-4:3.

[53.7] decompressing As discussed in [53.6], this limitation is obvious over Agee and Ton.
the compressed second | Specifically, Ton in combination with Agee discloses
feedback resulting in a decompressing the compressed second feedback (e.g., Ton discloses
decompressed second a decompressor for decompressing compressed transmission signals
feedback; in a wireless network in combination with Agee’s feedback
information, including feedback information related to signals
received at another SU) resulting in a decompressed second
feedback. Ex. 1003, 9 93.

Further, as discussed in [53.5], Agee discloses multiple SUs that can
communicate with the same, or even different; BSs—said
communications including feedback. See, e.g., Ex. 1008, 9 [0214],
Fig. 19. Further, Agee discloses feedback between multiple SUs and
the BS in a network generally, specifically feedback that includes
information related to signals received at a SU from the BS. Id., 1
[0163], [0172], [0249]-[0250], [0244], [0193]. Because the second
feedback is a result of signal transmitted between the third node and
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the first node, Agee in combination with Ton discloses
decompressing the compressed second feedback resulting in a
decompressed second feedback. Ex. 1003, ] 94.

For the reasons provided supra (limitation [53.6]), a POSITA would
have been motivated to combine, and would have had a reasonable
expectation of success in combining, Ton’s teachings, including the
compression and decompression of signals at a node, with Agee’s
teachings of managing interference of a wireless communication
network. See Section IL.B.6; Ex. 1003, q 95. Thus, Agee in
combination with Ton teaches decompressing the compressed
feedback resulting in decompressed feedback.

E.g.. Agee

FIG. 19 illustrates a complex network topology with multiple BSs

(Items 260, 262), SUs (Items 264, 266, 268, and 270), and a

potentially interfering non-network node (Item 275), with

transmissions amongst the network (280, 282, 284, 290, 292)

competing with transmissions from outside the network which are

perceived as interference at BS 1 (Item 260) and SU1 (Item 270).
Ex. 1008, 9 [0214].

ol oen

Su2

A secondary object under this is to use the reception of signal
information from other nodes, both those targeting the
recipient and those not targeting the recipient, to enhance both
reception and transmission quality to and from the receiving
node while minimizing the explicit and separate feedback
signals that must be exchanged amongst the nodes and
network.
Id., q[0163].
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A second key to this approach is the minimization of secondary
consequences of signaling, and a second is using internalized
feedback, so that the signaling process itself conveys
information crucial to the optimization. Rapid, dynamic,
adaptation reactive to the changing environment and
communications within and surrounding each node and the entire
network is used to promote both local and global efficiency.
Unlike Varanesi, the feedback is neither limited to BSs only, nor
effectively independent of the continual, real-world, signal and
network environmental adaptation.
Id, 7 [0172].

The incorporation of the control and feedback signal as part
of the process rather than as discrete, separate, and particular parts
of the signal, can decrease the complexity of apparatus by
removing the need for a separate channel for network
control ... This integration allows both capacity and power control
to cooperatively handle packet acknowledgement.. the present
form of the invention provides increased capacity and performance
through dynamic, and self-moderating signal processing
algorithms, with a minimal overhead.
Id., 9 [0249]-[0250].

One major difference in the present embodiment of the invention
from prior art is that by making the control and feedback aspects
part of the signal encoding process, and thereby eliminating or
at least reducing the need for a separate channel(s) for control and
feedback, the network content overhead is reduced and an
additional range within the Signal dimension is available for
Signal content. The LEGO reduction to single, or small, bit sized
power management signals can be similarly echoed for other
network management, depending on the target objective the
network elects.
Id., 9 [0244].

By using target criteria such as (1) for a cellular network, a max-
min capacity criterion Subject to a power constraint, or (2) for a
wireless LAN, a max-sum capacity that is subject to a power
constraint, and wusing simple comparative operations in
feedback for the network to optimize towards those criteria,
this invention enables flexibility and stability for any given
hardware and software combination that underlies a wireless
electromagnetic communications network and improves, for the
entire network and at each particular node thereof, the
communication capacity and power requirements. Furthermore,
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the present form of the invention does not ignore but rather directly
addresses and resolves both the overhead vs. content and the power
vs. capacity conundrums which otherwise limit present-day state
of the art approaches to optimization. It does this using the
experienced environment as part of the direct feedback, rather
than requiring additional control information or signalling
that reduces content capacity.
Id., §[0193].

E.g.. Ton
Subsequently, a decompressor 36 that is controlled by a CPU

34 in the mobile station 22 decompresses the data packets using
the same compression scheme used by the compressor 30.
Ex. 1010, 3:56-59.

A decompressor 32 in the SGSN 14 65 decompresses the data
packets before they are sent to the GGSN 12 for transmission via
the IP network 16. As with the compressor 30, the decompressor
32 can be located in virtually any node in the mobile
telecommunications system 2.

Id, 3:65-4:3.

[53.8] wherein the
filtered transmission
signal 1s a filtered first
transmission signal that
is transmitted to the
second node using an
802.11-based orthogonal
frequency-division
multiplexing (OFDM)
protocol via at least one
antenna of a plurality of
antennas, using a first
power that is based on
the decompressed first
feedback; and further
comprising:

Agee in combination with McFarland and Ton discloses wherein the
filtered transmission signal (e.g., filtered signal that avoids certain
frequencies taught by Agee in combination with McFarland) is a
filtered first transmission signal that is transmitted to the second
node (e.g., MIMO-capable SU node) using an 802.11-based
orthogonal frequency-division multiplexing (OF DM) protocol (e.g.,
OFDM in Agee and the IEEE 802.11 protocol in McFarland) via at
least one antenna of a plurality of antennas (e.g., multi-antennae
array taught by Agee), using a first power (e.g., power management
at the node level taught by Agee and McFarland) that is based on
the decompressed first feedback (e.g., Ton’s teachings of a
decompressed feedback signal in combination with the dynamic,
independent adjustment of nodes’ transmit power in the network as
taught in both McFarland and Agee). Ex. 1003, ] 96.

For the reasons discussed in further detail in the Request, a POSITA
would have been motivated to combine, and would have had a
reasonable expectation of success in combining, Agee’s methods
with McFarland and Ton to incorporate their teachings as detailed
in [53.1], [53.2], and [53.4]-[53.7] supra, to accomplish the goal of
dynamic, adaptive network optimization—specifically, using
frequency and power control to successfully utilize the available RF
spectrum while managing interference. See Sections I1.B.4-11.B.7;
Ex. 1003, 9 97.
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Thus, Agee in combination with McFarland and Ton teach the
filtered signal being transmitted to the second node using an 802.11
(OFDM) protocol via at least one antenna at a power level based on
decompressed feedback.

E.g.. Agee

With multitone transmission, Orthogonal Frequency Division
Multiplexing (OFDM) becomes more feasible from each node
equipped with a multi-antennae array. There have been several
problems in dynamic wireless electromagnetic communication
networks implementing OFDM (which include both those
designed with static and mobile nodes, and those designed with
only static nodes that must adapt over time to environmental or
network changes, additions, or removals). These problems include
intertone interference, windowing time constraints (generally
requiring short windows), and inapplicability to macrocellular, i.e.
multi-cell, network deployment. One of the objects of the present
embodiment of the invention is to overcome these and other
current OFDM problems in a MIMO environment.
Ex. 1008, 9 [0128].

The network is designed such that a subset of its nodes are
MIMO-capable nodes, and that each such node can
simultaneously communicate with up to as many nodes in its
field of view as it has antennae.

Id, [0177].

FIG. 15 illustrates more details of the MIMO-capable node,
including on the receiving side: receiving spatially and/or
polarization diverse antennae in a multiple antennae array (Item
110), a vector OFDM transceiver switch (Item 112), & L.NA
bank (Item 113}, an AGC {(lrem 134), a Frequency translator
{ftems 1183, a LOs {({ltem 116}, an ADC bank {Hem 117} a
MultiTone Demodulator Bank (ftem 118}, means for mapping
received data over sach diversity channel, on each frequency
channel and receive time slot (Jtem 118, and a transceiver
controller (Itern 124); and ncluding on the transmitting side means
for mapping transmited data for each frequency channel and
transmit time siot (Hem 121}, 8 MoltiTone Modolstor bank
(Item 122}, a DAC bank {ltem 123}, the transceiver switch, a PA
bank (Mem 124}, and transmitting spatially and/or polarization
diverse antennae in & multiple antennae array (Item 128) wiuch
may be distinct from those used i receiving {Item 116}
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Id., [0210].

Additionally, because the method does not require a strict
hierarchical division between Base Station and Subscriber
Unit nodes, but rather adapts to the diversity of reception and
transmission at each particular node depending on its then-
current environmental context, the method allows for rapid and
responsive deployment of mixed hardware units being conditioned
by factors external to the network, such as user choice or economic
limitations.

Id., 9 [0251].

The second preference is that the network uses and exploits
diversity frequency transmission and reception at all nodes in the
network. This particular aspect of the preferred embodiment
carries the complexity and hardware cost of requiring that each
node incorporate spatially separated and shared
receive/transmit antennae, although the separation need only be
measured in tens of lambdas of the lowest frequency (longest
wavelength) used by that particular node.
Id., 9 [0487].

The ninth preference is that the network employs Locally-
Enabled Network Optimization (LEGO) to manage the
transmit power for each node (BS and SU) operating,
dynamically.

1d., §[0499].

The LEGO power optimization and null-steering then feedback
(reciprocally) into the requirements for the network and
network's hardware at each node, inasmuch as the minimization
of unused and unintentional interaction (or interference) reduces
the precision and power necessary for frequency and other
differentiation means at the node's transceiver, and reduces the
number of antennae in each array by increasing the effective
bandwidth within each multipath channel, by reducing the
amount of bandwidth, frequency, time, or channel, or all of the
above, that must be devoted to error avoidance or correction.
That in turn simplifies the codec and other element designs for
each node and lowers the cost of the transceiver front-ends.
Id., 9 [0195].

The invention further improves on this approach by
using Eq. 1 to scale each transmit vector, based on a partial
linearization of the network quality metrics, to either minimize the
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total transmit power in the entire network subject to a network
quality constraint, preferentially capacity, or maximize network
quality, preferentially capacity, subject to a total transmit power
constraint. This constraint is defined and managed as a control
parameter that is updated by the network. The total transmit
power at a given node is then reported as an output to the
network.
Id., 9[0192].

Among other advantages, this capability allows nodes to
independently adjust transmit power directed to other nodes
in the network, for example, to optimize capacity achievable at
that node given the total power [available] to it, or to minimize
power emitted into the network by that node given an
aggregate power requirement.

Id., | [0478].

Additional advantages of the preferred embodiment's LEGO
approach are (1) that it can be solved at each node using a very
simple but powerful approximation technique that converges
rapidly to the correct solution; (2) the power levels, at each
respective node, that solve Eq. 3 actually minimize the
transmitted energy at each respective node, hence (3) minimizing
co-channel interference to other users (nodes) in the network
while achieving the targeted capacity rates; and (4) most of the
quantities required for the optimization only require local
information.

Id, 9 [0515].

E.go., McFarland

The present invention has been made in view of the above
shortcomings of the prior art, and an object of the present invention
is to provide a system which implements multi-frequency
communication but allows channel sharing.. providing a
communication system such as an OFDM or DMT system in
which the simple nodes are allowed to transmit continuously
on one or just a few of the frequency sub-channels, while the
other nodes avoid putting any signal into those sub-channels.
Ex. 1009, 2:36-67.

While the first preferred embodiment of the present invention
provides such advantages in comparison with the prior art, certain
aspects of the invention may he even further improved. For
example, in erder for base, station 400 fo properly receive all
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of the signals simultaneously, the separate transmitting nodes

must fransmif their signals with very well maiched sub-

channel freguencies. ko an OFDM system based on the IEEE

802,11 standard, for example, the sub-channels must be spaced

apart by "3080 kHz. Thus, on a8 5 GHr carrier, an inaccuracy of 60
parts per moitlon would cause g sub-channel 1o be trarsmitted woto
the adjacent sub-channel, making it impossible to receive either
signal.

Id., 7:10-21.

The present invention is directed to communication aystems and

networks and 1s particularly directed 1o such systems and networks

which use multi-channel, multi-frequency protocols such as

orthogonal freguency division multiplexing and discrete roulti-

tone protocols. . Orthegonal freguency division multiplexing

{OFDRM}) . have become popular as commurncation protocols. .
Id, 1:21-42.

As a practical example, the IEEE 802.11 a communication
standard specifies transmission with 52 sub-channel frequencies.
Id., 2:16-18.

In a third eperational consideration in the invention, all signals
transmitied from nodes 188-3088 preferably arvive at the base
station 400 with similar power levels. This s because g signal
that 1s much too strong would swamp the ADCs in the base
station 400, while a signal transmitted from one of nodes 100-
300 that is much too weak would be lost in the noise from the other
channels and not reliably received by the base station 400,
Similar (o the above closed-loop control {echmigues, the sysiem
may use the base station 400 t¢ send signals to nodes 166-
300 which  indicate whether each  node 138-380 should
transmit with more or less power. The system may
alternatively lmplement open-inep comirel By having each
pode {06-300 adjust its power based on the power level it b
receiving from the base station 400, It should be noted that the
above ditficuliies do not typically occur when a single base station
trangmiis to all other nodes simultaneously. Because all signals
are emanaiing from the same source, it is easy io insure that
frequency sub-channels do net gverlap, that all signals have
therr syrobol transitions at the same tie, and that the power level
of all sub-channels is the same as transmitted and therefore as
received. However, i is possible for the base station to vary Hs
alipcation of tramsmit power amongst the varivus nodes o
enhance ¢fficiency.
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Id., 8:8-32.

It is still another object of the present invention to provide such a

system in which node transmission powers can be reliably

controlled so that they do not cause communication errors.
1d., 2:57-60.

According to a fourth aspect of the invention, the subchannels are
shared between low data rate nodes and high data rate nodes as
described above, and means are provided to ensure that signals
from the various nodes arrive at the base station with similar power
levels. This may be done by implementing a closed-loop power
control scheme in which the strength of each signal is adjusted
at the node according to feedback signals sent to it by the base
station, or by as implementing an open-loop power control scheme
in which the strength of each signal is adjusted at the node
according to the power level of the base station signal it receives.

Id., 3:28-38.
[53.9] transmitting, Similar to limitation [53.8], Agee in combination with McFarland
using the 802.11-based | and Ton renders this limitation obvious. Agee in combination with
OFDM protocol, a McFarland and Ton discloses, or at least renders obvious,
filtered second transmitting, using the 802.11-based OF DM protocol (e.g., OFDM
transmission signal, in Agee and IEEE 802.11 protocol in McFarland), a filtered second

simultaneously with the | transmission signal (e.g., another filtered signal that avoids certain
filtered first transmission | frequencies as taught by Agee in combination with McFarland),
signal, to the third node | simultaneously (e.g., Agee’s MIMO-capable nodes that can

using a second power simultaneously communicate with as many nodes as they have
that is based on the antennae), within the filtered first transmission signal (e.g., filtered
decompressed second signal that avoids certain frequencies as taught by Agee in
feedback. combination with McFarland), fo the third node (e.g., another

MIMO-capable SU node) using a second power (e.g., power
management at the node level taught by Agee and McFarland) that
is based on the decompressed second feedback (e.g., Ton’s
teachings of a decompressed feedback signal in combination with
the dynamic, independent adjustment of nodes’ transmit power in
the network as taught in McFarland and Agee). Ex. 1003, 4 98.

For the reasons previously noted in [53.8] in the Request, a POSITA
would have been motivated to combine, and would have had a
reasonable expectation of success in combining, Agee’s methods
with McFarland and Ton to incorporate their teachings as detailed
in [53.1], [53.2], and [53.4]-[53.7] supra, to accomplish the goal of
dynamic, adaptive network optimization—specifically, using
frequency and power control to successfully utilize the available RF
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spectrum while managing interference (McFarland) and also the
incorporating compression and decompression of feedback signals
for the purposes of increasing the efficiency and economy of the
wireless network (Ton). See Sections I1.B.4-11.B.7; Ex. 1003, 9 99.

Thus, Agee in combination with McFarland and Ton teach another
filtered signal being simultaneously transmitted to the third node
using an 802.11 (OFDM) protocol at another power level based on
another decompressed feedback.

E.g.. Agee

With multitone transmission, Orthogonal Frequency Division
Multiplexing (OFDM) becomes more feasible from each node
equipped with a multi-antennae array. There have been several
problems in dynamic wireless electromagnetic communication
networks implementing OFDM (which include both those
designed with static and mobile nodes, and those designed with
only static nodes that must adapt over time to environmental or
network changes, additions, or removals). These problems include
intertone interference, windowing time constraints (generally
requiring short windows), and inapplicability to macrocellular, i.e.
multi-cell, network deployment. One of the objects of the present
embodiment of the invention is to overcome these and other
current OFDM problems in a MIMO environment.
Ex. 1008, 9 [0128].

The network is designed such that a subset of its nodes are
MIMO-capable nodes, and that each such node can
simultaneously communicate with up to as many nodes in its
field of view as it has antennae.

Id., [0177].

FIG. 15 illustrates more details of the MIMO-capable node,
including on the receiving side: receiving spatially and/or
polarization diverse antennae in a multiple antennae array (Item
110), a vector OFDM transceiver switch (Item 112), a LMNA
bank tltem 113}, an AGC (e 114}, a Frequency translator
{Item 135}, a LOs {{Item 116}, an ADC bank {(Bem 117}, a
MultiTone Demodulator Bank {ltem 118}, means for mapping
recetved data over each diversity channel, on each frequency
channel and receive time slot (ltem $1%9), and a transceiver
controtler (Iteny 1283, andincluding on the transmitiing side means
for mapping transmutted data for each frequency channel and
transmit time slot (Mem 1233, a2 MultiTons Modulator bank
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{Item 122}, a DAC bank {Item 123}, the transceiver swiich, a PA
bank {item 124}, and transnuiting spatially and/or polarization
diverse antennae in a muliiple antenvae array (Tem 123) which
may be distinct from those used in receiving {ftem 116}

Id., §[0210].

Additionally, because the method does not require a strict
hierarchical division between Base Station and Subscriber
Unit nodes, but rather adapts to the diversity of reception and
transmission at each particular node depending on its then-
current environmental context, the method allows for rapid and
responsive deployment of mixed hardware units being conditioned
by factors external to the network, such as user choice or economic
limitations.

Id., 9 [0251].

The second preference is that the network uses and exploits
diversity frequency transmission and reception at all nodes in the
network. This particular aspect of the preferred embodiment
carries the complexity and hardware cost of requiring that each
node incorporate spatially separated and shared
receive/transmit antennae, although the separation need only be
measured in tens of lambdas of the lowest frequency (longest
wavelength) used by that particular node.
Id., 9 [0487].

The ninth preference is that the network employs Locally-
Enabled Network Optimization (LEGO) to manage the
transmit power for each node (BS and SU) operating,
dynamically.

1d., §[0499].

The LEGO power optimization and null-steering then feedback
(reciprocally) into the requirements for the network and
network's hardware at each node, inasmuch as the minimization
of unused and unintentional interaction (or interference) reduces
the precision and power necessary for frequency and other
differentiation means at the node's transceiver, and reduces the
number of antennae in each array by increasing the effective
bandwidth within each multipath channel, by reducing the
amount of bandwidth, frequency, time, or channel, or all of the
above, that must be devoted to error avoidance or correction.
That in turn simplifies the codec and other element designs for
each node and lowers the cost of the transceiver front-ends.
Id., 7[0195].
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The invention further improves on this approach by

using Eq. 1 to scale each transmit vector, based on a partial
linearization of the network quality metrics, to either minimize the
total transmit power in the entire network subject to a network
quality constraint, preferentially capacity, or maximize network
quality, preferentially capacity, subject to a total transmit power
constraint. This constraint is defined and managed as a control
parameter that is updated by the network. The total transmit
power at a given node is then reported as an output to the
network.

Id., 9[0192].

Among other advantages, this capability allows nodes to
independently adjust transmit power directed to other nodes
in the network, for example, to optimize capacity achievable at
that node given the total power [available] to it, or to minimize
power emitted into the network by that node given an
aggregate power requirement.

Id., | [0478].

Additional advantages of the preferred embodiment's LEGO
approach are (1) that it can be solved at each node using a very
simple but powerful approximation technique that converges
rapidly to the correct solution; (2) the power levels, at each
respective node, that solve Eq. 3 actually minimize the
transmitted energy at each respective node, hence (3) minimizing
co-channel interference to other users (nodes) in the network
while achieving the targeted capacity rates; and (4) most of the
quantities required for the optimization only require local
information.

Id, 9 [0515].

E.go., McFarland

The present invention has been made in view of the above
shortcomings of the prior art, and an object of the present invention
is to provide a system which implements multi-frequency
communication but allows channel sharing.. providing a
communication system such as an OFDM or DMT system in
which the simple nodes are allowed to transmit continuously
on one or just a few of the frequency sub-channels, while the
other nodes avoid putting any signal into those sub-channels.
Ex. 1009, 2:36-67.
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While the first preferred embodiment of the present invendion
provides such advantages in comparison with the prior art, certain
aspects of the invention may be even further improved For
example, in order for base, siation 400 {0 properly receive all
ot the signals simaltancously, the separate transmitting nodes
mast transmit their signals with very well maiched sub-
channel {frequencies. In an OFDM system based on the IEEE
£02.11 standard, for example, the sulr-channels must be spaced
apart by 380 kHz Thuos, on a S GHz carier, an tnaceuracy of 60
parts per million would cause a sub-channel to be fransmitted into
the adjacent sub-channel, making it tmpossible 10 receive either
signal.

Id., 7:10-21.

The present mvention is directed to comynunication systems and

networks and is particularty directed o such sysienss and networks

which use mulii-chanuel, roulti-frequency  protocols such as

orthogonal freqguency division multiplexing and discrete mubti-

tone protocols. . Orthogonal frequency division multiplexing

{OFDM). . have become popular as communication protocols.
Id., 1:21-42.

As a practical example, the IEEE 802.11 a communication
standard specifies transmission with 52 sub-channel frequencies.
Id., 2:16-18.

i a third operational consideration in the invention, all signals
transmitted from nodes 1060-300 preferably arrive af the base
statinn 400 with similar power levels. This is because a signal
that 18 much oo strong would swamp the ADCs o the base
station 400, while a sigoal transputted from one of nodes 100-
300 that is much too weak would be lost 1o the noise fron the other
chanoels and not reliably received by the base station 400, Similar
te the above closed-lnop control technigues, the system may
use the base station 480 {0 send signals to nodes 188-368 which
indicate whether each node 190-300 should transmit with
more or less power. The system may alternatively implement
spen-foep control by having each node 199-308 adjust s
power based on the power level it i receiving from the base
station 400, It should be noted that the above difficolties do not
typically ocour when a single base station transnuts to all other
nodes simultaneousty. Because all signals are emsnating from
the same source, ¥ is easy to insure that freguency sub-
channels do not overiap, that all signals have their symbol
transitions at the same time, and that the power level of all sub-
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channels is the same as transmitied and therefore as received.
However, it is pessibde for the base station te vary Hs allncation
of transmit power amongst the various nodes to enhance
gfficiency,

Id., 8:8-32.

It is still another object of the present invention to provide such a

system in which node transmission powers can be reliably

controlled so that they do not cause communication errors.
1d., 2:57-60.

According to a fourth aspect of the invention, the subchannels are
shared between low data rate nodes and high data rate nodes as
described above, and means are provided to ensure that signals
from the various nodes arrive at the base station with similar power
levels. This may be done by implementing a closed-loop power
control scheme in which the strength of each signal is adjusted
at the node according to feedback signals sent to it by the base
station, or by as implementing an open-loop power control scheme
in which the strength of each signal is adjusted at the node
according to the power level of the base station signal it receives.

Id., 3:28-38.
[54.0] The method of As discussed, claim 53 is obvious over the combination of Agee,
claim 53, wherein the McFarland, and Ton. Limitation [54.0] is substantially similar to
instruction includes a limitation [53.1] but includes a new limitation: the instruction
first instruction, and includes a first instruction. Agee combined with McFarland
further comprising: discloses, or at least renders obvious, this additional limitation.

Limitation [54.0] is obvious over Agee combined with McFarland,
as together they disclose the instruction includes a first instruction
(e.g., Agee’s teaching of limiting the number of channels a node can
use based on the internode channel response in combination with
McFarland’s teaching that channel selection is accomplished via a
command from the receiver). See Section I1.B.4; Ex. 1003, § 101.

A POSITA would be motivated to combine Agee with McFarland
for the reasons addressed in the Request for limitation [53.1].

E.g.. Agee

Diversity channels, rather than antennae, limits the number of
non-set members a MIMO-capable node may communicate
with simultaneously, that is, the number with which it may hold
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time/frequency coincident communications. Also, this limiting
number is a function of number of users attempting to
communicate over the same diversity channels—users on
different time-frequency channels do not affect this limit. Thus a
node with 128 time frequency channels (8 TDMA time slotsx16
FDMA frequency channels) and a 4 antennas (4 diversity channels
per time-frequency channel) can support up to 4x128=512 links,
to as many users. If the internode channel response to a given
user has rank 1 (e.g., if antennas are on same polarization and
multipath is absent), then only a single link can be established to
that user on each time-frequency channel, e.g., 128 separate links
(one on each time-frequency channel) in the example given above.
Higher internode channel rank allows more channels to be
established; for example if nodes are polarization diverse, then the
internode channel response has rank 2 and 256 channels (2 per
time-frequency channel) can be established. The MIMO channel
response equation determines power on each channel—
depending on needs of network and pathloss to user, some or most
of channels nominally available may be turned off to optimize
the overall network capacity.
Ex. 1008, 9 [0179].

A significant element is that the diversity channel distribution
need not be equal, one recipient node may have half the
channels, if the traffic density requires it, while the transmitting
node may divide its remaining channels evenly amongst the
remaining nodes. Therefore, the more users that have rank 2 or
better capacity, the greater the available channels for those who
have only capacity 1. This supports incremental optimization as
improvement for the network is not dependent upon global
replacement of every lesser-capacity node, but results from any
local replacement.
Id., 9 [0180].

Furthermore, the present embodiment of the invention does not
require a preliminary calibration of the transceiver array, the
communications channel, or geographic site as do many
approaches used in the prior art. The continuous feedback and
rapid convergence of the approach allow for flexibility and
adaptivity that will permit correction of miscalibrated data,
when the miscalibration represents a no-longer valid model of
the environment for the receiving node. Additionally, the
MIMO network of the present embodiment is adaptive to
channel response changes due to network point failures.
Id., §[0247].

34

Ex.1012 / Page 34 of 88
Intel Corporation and Lenovo (United States) Inc.



Exhibit AA
Request for £x Parte Reexamination, U.S. Patent RE 47,720

FIG. 19 illustrates a complex network topology with multiple BSs

(Items 260, 262), SUs (Items 264, 266, 268, and 270), and a

potentially interfering non-network node (Item 275), with

transmissions amongst the network (280, 282, 284, 290, 292)

competing with transmissions from outside the network which are

perceived as interference at BS 1 (Item 260) and SU1 (Item 270).
1d., §[0214]; see also Fig. 19.

E.go., McFarland

Alternatively, frequency control may be implemented by
allowing the base station 400 to feed back information to the
node in the form of a command signal, adjusting the transmit
frequency in a closed loop fashion.

Ex. 1009, 7:37-40.

This may be done by, e.g., using highly accurate frequency
references (such as quartz crystals) in each node; locking the
frequency used by each node in a highly accurate external
reference such as a Global Positioning System (GPS) satellite;
locking the frequency used by each node in the transmit frequency
of the base station; and adjusting the frequency used by each
node according to closed-loop feedback signals sent by the base
station.
Id., 3:7-14.

Transmissions from each of the nodes are received by a base
station 400... When the unit 450 determines that nodes should
change channels, it issues the appropriate command as a data
packet which is included in the transmission of base
station 400.

1d., 4:34-50.

Finally, the laptop 300 receives base station transmissions and
processes them with receiving circuitry 330°.... Channel
allocation and coding unit 3507 in the laptop 300 maonitors the data
streams 310" for bat errors, lost packets and the like wmuch bke
its counterpart 454 inn the base station 400, however, rather than
unilaterally making channgl allocation changes to improve
communication ke the unit 450, the unit 358" can cause
the laptop 3%% te send reguesis ¢5 the base station 48 ig
change or reallocaie channels. Depending on  constrainis
imposed by other nodes, the base station 400 may or may not
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accept the recommendation and transmit the  appropriate

cormmani.
Id., 5:40-57.

[54.1] receiving at the Limitation [54.1] is substantially similar to limitation [53.1] but

first node in the radio further requires another instruction from another node (i.e., third
communications node) to avoid using a different plurality of frequencies. Agee in
network a second combination with McFarland discloses, or at least renders obvious,

instruction transmitted the additional limitation in [S4.1].
from the third node to

avoid using a different Specifically, Agee and McFarland disclose receiving at the first
plurality of frequencies | node (e.g., BS) a second instruction transmitted from the third node
to transmit to the third fo avoid using a different plurality of frequencies fo transmit to the
node; and third node (e.g., Agee’s teaching of limiting the number of channels

a node can use based on another internode channel response in
combination with McFarland’s teaching that channel selection is
accomplished via another command from the receiver). Ex. 1003,
102.

Agee discloses the use of feedback in at least two scenarios: (1)
feedback as part of the internode channel response that indicates
what channels to use and not use (f [0179]-[0180]) and (2)
feedback that controls power optimization (] [0195], [0244],
[0499], [0515]). See Ex. 1008. Agee explains the use of feedback
for power optimization but does not provide details on how the
feedback associated with the internode channel response is
implemented to turn off certain channels indicated by the feedback.
Id., 9 [0179]-[0180]. Because Agee does not disclose certain
implementation details of how the feedback associated with the
internode channel response for an instruction...to avoid using a
plurality of frequencies, a POSITA would have been motivated to
look to McFarland, which discloses a similar frequency and power-
adaptive wireless communication network, including receiving at
the first node (e.g., base station) an instruction (e.g., command
signal or command) fransmitted from the third node (e.g., another
node) in the radio communications network to avoid using a
plurality of frequencies to transmit to the second node (e.g., another
command to adjust frequency and/or change channels). Ex. 1003,
103. While one embodiment in McFarland is configured such that a
base station 400 sends a command to nodes 100-300 fo avoid using
a plurality of frequencies, in another embodiment the instruction is
not limited to transmission by only the base station 400, but further
discloses that node 300 can also send an instruction to the base
station 400 “to change or reallocate channels” (i.e., avoid certain
channels). See Ex. 1009, 5:40-57; Ex. 1003, 9 104.
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Further, Agee discloses multiple SUs in a network that can
communicate with the same, or even multiple different, BSs. See,
e.g., Ex. 1008, 9 [0214], Fig. 19. Agee discloses feedback between
multiple SUs and the BS in a network generally, specifically
feedback that includes information related to signals received at a
SU from the BS. Id., 7 [0163], [0172], [0249]-[0250], [0244],
[0193]. Agee teaches dynamic feedback across all nodes in the
network—in other words, feedback in Agee is not only sent by the
base station to SUs—it can also be sent from an SU to a base station
as well as other nodes in the network. /d., q [0172]. In fact, the
capability of all nodes in the network to send feedback without
restriction is a problem Agee attempts solves over the prior art. See
id. (“the feedback is neither limited to BSs only, nor effectively
independent of the continual, real-world, signal and network
environmental adaptation.”). Therefore, Agee discloses a multitude
of different nodes and base stations that utilize feedback (i.e.,
instructions) such that a POSITA would have understood that there
could be a first instruction, second instruction—capable of being
sent from various nodes in the network, i.e., first node, second node,
third node, etc. Ex. 1003, 9 105.

As discussed in detail in the Request, a POSITA would have been
motivated to combine, and would have had a reasonable expectation
of success in combining, McFarland’s teachings, including how the
third node sends a command signal to the first node to adjust
frequencies and/or change channels (i.e., avoid certain frequencies)
in transmission, with Agee’s teachings of managing interference of
a wireless communication network using channel response at the
receiver to provide instruction to the transmitter regarding what
frequencies to avoid in transmission. See Section I1.B.4; Ex. 1003,
9 106. Thus, Agee in combination with McFarland teaches this
limitation.

E.g.. Agee

Diversity channels, rather than antennae, limits the number of
non-set members a MIMO-capable node may communicate
with simultaneously, that is, the number with which it may hold
time/frequency coincident communications. Also, this limiting
number is a function of number of users attempting to
communicate over the same diversity channels—users on
different time-frequency channels do not affect this limit. Thus a
node with 128 time frequency channels (8 TDMA time slotsx16
FDMA frequency channels) and a 4 antennas (4 diversity channels
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per time-frequency channel) can support up to 4x128=512 links,
to as many users. If the internode channel response to a given
user has rank 1 (e.g., if antennas are on same polarization and
multipath is absent), then only a single link can be established to
that user on each time-frequency channel, e.g., 128 separate links
(one on each time-frequency channel) in the example given above.
Higher internode channel rank allows more channels to be
established; for example if nodes are polarization diverse, then the
internode channel response has rank 2 and 256 channels (2 per
time-frequency channel) can be established. The MIMO channel
response equation determines power on each channel—
depending on needs of network and pathloss to user, some or most
of channels nominally available may be turned off to optimize

the overall network capacity.
Ex. 1008, § [0179].

A significant element is that the diversity channel distribution
need not be equal, one recipient node may have half the
channels, if the traffic density requires it, while the transmitting
node may divide its remaining channels evenly amongst the
remaining nodes. Therefore, the more users that have rank 2 or
better capacity, the greater the available channels for those who
have only capacity 1. This supports incremental optimization as
improvement for the network is not dependent upon global
replacement of every lesser-capacity node, but results from any
local replacement.
Id., 9 [0180].

FIG. 19 illustrates a complex network topology with multiple BSs

(Items 260, 262), SUs (Items 264, 266, 268, and 270), and a

potentially interfering non-network node (Item 275), with

transmissions amongst the network (280, 282, 284, 290, 292)

competing with transmissions from outside the network which are

perceived as interference at BS 1 (Item 260) and SU1 (Item 270).
1d., §[0214]; see also Fig. 19.

A secondary object under this is to use the reception of signal
information from other nodes, both those targeting the
recipient and those not targeting the recipient, to enhance both
reception and transmission quality to and from the receiving
node while minimizing the explicit and separate feedback
signals that must be exchanged amongst the nodes and
network.
Id., q[0163].
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A second key to this approach is the minimization of secondary
consequences of signaling, and a second is using internalized
feedback, so that the signaling process itself conveys
information crucial to the optimization. Rapid, dynamic,
adaptation reactive to the changing environment and
communications within and surrounding each node and the entire
network is used to promote both local and global efficiency.
Unlike Varanesi, the feedback is neither limited to BSs only, nor
effectively independent of the continual, real-world, signal and
network environmental adaptation.
Id, 7 [0172].

The incorporation of the control and feedback signal as part
of the process rather than as discrete, separate, and particular parts
of the signal, can decrease the complexity of apparatus by
removing the need for a separate channel for network
control ... This integration allows both capacity and power control
to cooperatively handle packet acknowledgement.. the present
form of the invention provides increased capacity and performance
through dynamic, and self-moderating signal processing
algorithms, with a minimal overhead.
Id., 9 [0249]-[0250].

One major difference in the present embodiment of the invention
from prior art is that by making the control and feedback aspects
part of the signal encoding process, and thereby eliminating or
at least reducing the need for a separate channel(s) for control and
feedback, the network content overhead is reduced and an
additional range within the Signal dimension is available for
Signal content. The LEGO reduction to single, or small, bit sized
power management signals can be similarly echoed for other
network management, depending on the target objective the
network elects.
Id., 9 [0244].

By using target criteria such as (1) for a cellular network, a max-
min capacity criterion Subject to a power constraint, or (2) for a
wireless LAN, a max-sum capacity that is subject to a power
constraint, and wusing simple comparative operations in
feedback for the network to optimize towards those criteria,
this invention enables flexibility and stability for any given
hardware and software combination that underlies a wireless
electromagnetic communications network and improves, for the
entire network and at each particular node thereof, the
communication capacity and power requirements. Furthermore,
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the present form of the invention does not ignore but rather directly
addresses and resolves both the overhead vs. content and the power
vs. capacity conundrums which otherwise limit present-day state
of the art approaches to optimization. It does this using the
experienced environment as part of the direct feedback, rather
than requiring additional control information or signalling
that reduces content capacity.
Id., §[0193].

E.go., McFarland

Alternatively, frequency control may be implemented by
allowing the base station 400 to feed back information to the
node in the form of a command signal, adjusting the transmit
frequency in a closed loop fashion.

Ex. 1009, 7:37-40.

This may be done by, e.g., using highly accurate frequency
references (such as quartz crystals) in each node; locking the
frequency used by each node in a highly accurate external
reference such as a Global Positioning System (GPS) satellite;
locking the frequency used by each node in the transmit frequency
of the base station; and adjusting the frequency used by each
node according to closed-loop feedback signals sent by the base
station.
Id., 3:7-14.

Transmissions from each of the nodes are received by a base
station 400... When the unit 450 determines that nodes should
change channels, it issues the appropriate command as a data
packet which is included in the transmission of base
station 400.

1d., 4:34-50.

Finally, the laptop 300 receives base station transmissions and
processes them with receiving circuitry 330°.... Channel
allocation and coding unit 3507 in the laptop 300 maonitors the data
streams 310" for bat errors, lost packets and the like wmuch bke
its counterpart 454 inn the base station 400, however, rather than
unilaterally making channgl allocation changes to improve
communication ke the unit 450, the unit 358" can cause
the laptop 3%% te send reguesis ¢5 the base station 48 ig
change or reallocaie channels. Depending on  constrainis
imposed by other nodes, the base station 400 may or may not
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accept  the recommendation  and
command.

Id., 5:40-57.

transiuit  the  appropriate

[54.2] filtering a second | Limitation [54.2] is substantially similar to limitation [53.2] but

transmission signal to further requires filtering another fransmission signal to remove
remove power from the | power from the other signal, at each frequency in the different
second transmission plurality of frequencies to be avoided, resulting in another filtered

signal at each frequency | signal. Agee in combination with McFarland disclose, or at least
in the different plurality | render obvious, the additional limitations in [54.2].

of frequencies to be
avoided, resulting in the | Agee in combination with McFarland discloses, or at least renders
filtered second obvious, filtering a second transmission signal to remove power
transmission signal. from the second transmission signal at each frequency in the
plurality of frequencies to be avoided (e.g., using a band pass filter
(Agee) to zero power at certain channels that are turned off
(McFarland)) resulting in the filtered second transmission signal.
Ex. 1008, 7 [0220], [0274]; Ex. 1009, 2:57-60, 4:51-61, 8:16-19.

As discussed in [53.2], to the extent Agee does not disclose certain
details of how the band pass filter is implemented, a POSITA would
have been motivated to look to McFarland, which discloses a similar
frequency- and power-adaptive wireless communication system,
including a method for filtering a transmission signal to remove
power from the second transmission signal at each frequency in the
different plurality of frequencies to be avoided (e.g., zeroing power
at certain channels). Ex. 1003, q 108.

By definition, and as would be well understood by a POSITA at the
time of the invention, a band pass filter filters out frequencies
outside a defined range of frequencies in a signal, whether the
intention of the filtering is to minimize interference across nodes in
the network or reduce noise generally. Ex. 1003, 9 109. A POSITA
would have understood that one way to achieve the desired result of
the band pass filter in Agee is to block (or “remove power”) from
certain frequencies outside of a defined range of frequencies set by
the filter. /d. Therefore, a POSITA would have been motivated to
look to McFarland’s teachings of zeroing channels (i.e,
frequencies) to achieve the same goal: removing power from
frequencies to be avoided. /d.

Further, Agee discloses multiple SUs in a network that can
communicate with the same, or even multiple different, BSs. See,
e.g., Ex. 1008, 9 [0214], Fig. 19. Agee discloses feedback between
multiple SUs and the BS in a network generally, specifically
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feedback that includes information related to signals received at a
SU from the BS. Id., 7 [0163], [0172], [0249]-[0250], [0244],
[0193]. Agee teaches dynamic feedback across all nodes in the
network—in other words, feedback in Agee is not only sent by the
base station to SUs—it can also be sent from an SU to a base station
as well as other nodes in the network. /d., q [0172]. In fact, the
capability of all nodes in the network to send feedback without
restriction is a problem Agee attempts solves over the prior art. See
id. (“the feedback is neither limited to BSs only, nor effectively
independent of the continual, real-world, signal and network
environmental adaptation.”). Therefore, Agee discloses a multitude
of different nodes and base stations that utilize feedback (i.e.,
instructions) such that a POSITA would have understood that there
could be a first instruction, second instruction—resulting in the
filtered first signal, filtered second signal, etc. Ex. 1003, § 110.

For the reasons provided in further detail in the Request, a POSITA
would have been motivated to combine, and would have had a
reasonable expectation of success in combining, Agee’s band pass
filter with McFarland’s methods of zeroing certain channels (i.e.,
frequencies). See Section I1.B.5; Ex. 1003, § 111.

E.g.. Agee

FIG. 25 illustrates in more detail the frequency translator,
detailing the Band Pass Filters, element wise multiplier,
sinusoids, SAW BPF, and LPF elements.
Ex. 1008, 9 [0220].

In an alternative embodiment the transceiver sends the
transmission signal through Butler Mode Forming circuitry (FIG.
25, Item 380), which includes in a further embodiment a Band
Pass Filter (FIG. 25, Item 382) where the transmission is
reciprocally formed with the shared receiver feeds, and the
number of modes out equals the numbers of antennae,
established as an ordered set with decreasing energy.
Id., q[0274].

FIG. 19 illustrates a complex network topology with multiple BSs

(Items 260, 262), SUs (Items 264, 266, 268, and 270), and a

potentially interfering non-network node (Item 275), with

transmissions amongst the network (280, 282, 284, 290, 292)

competing with transmissions from outside the network which are

perceived as interference at BS 1 (Item 260) and SU1 (Item 270).
1d., 1[0214]; see also Fig. 19.
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A secondary object under this is to use the reception of signal
information from other nodes, both those targeting the
recipient and those not targeting the recipient, to enhance both
reception and transmission quality to and from the receiving
node while minimizing the explicit and separate feedback
signals that must be exchanged amongst the nodes and
network.
Id., q[0163].

A second key to this approach is the minimization of secondary
consequences of signaling, and a second is using internalized
feedback, so that the signaling process itself conveys
information crucial to the optimization. Rapid, dynamic,
adaptation reactive to the changing environment and
communications within and surrounding each node and the entire
network is used to promote both local and global efficiency.
Unlike Varanesi, the feedback is neither limited to BSs only, nor
effectively independent of the continual, real-world, signal and
network environmental adaptation.
Id, 7 [0172].

The incorporation of the control and feedback signal as part
of the process rather than as discrete, separate, and particular parts
of the signal, can decrease the complexity of apparatus by
removing the need for a separate channel for network
control ... This integration allows both capacity and power control
to cooperatively handle packet acknowledgement.. the present
form of the invention provides increased capacity and performance
through dynamic, and self-moderating signal processing
algorithms, with a minimal overhead.
Id., 9 [0249]-[0250].

One major difference in the present embodiment of the invention
from prior art is that by making the control and feedback aspects
part of the signal encoding process, and thereby eliminating or
at least reducing the need for a separate channel(s) for control and
feedback, the network content overhead is reduced and an
additional range within the Signal dimension is available for
Signal content. The LEGO reduction to single, or small, bit sized
power management signals can be similarly echoed for other
network management, depending on the target objective the
network elects.
Id., 9 [0244].
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By using target criteria such as (1) for a cellular network, a max-
min capacity criterion Subject to a power constraint, or (2) for a
wireless LAN, a max-sum capacity that is subject to a power
constraint, and wusing simple comparative operations in
feedback for the network to optimize towards those criteria,
this invention enables flexibility and stability for any given
hardware and software combination that underlies a wireless
electromagnetic communications network and improves, for the
entire network and at each particular node thereof, the
communication capacity and power requirements. Furthermore,
the present form of the invention does not ignore but rather directly
addresses and resolves both the overhead vs. content and the power
vs. capacity conundrums which otherwise limit present-day state
of the art approaches to optimization. It does this using the
experienced environment as part of the direct feedback, rather
than requiring additional control information or signalling
that reduces content capacity.
Id., 9[0193].

E.go., McFarland

It is still another object of the present invention to provide such a

system in which node transmission powers can be reliably

controlled so that they do not cause communication errors.
Ex. 1009, 2:57-60.

As can be seen above, this embodiment of the present invention
permits multiple node devices 100—300 of varying levels of
complexity to communicate with a base station 400 over a
single OFDM system by allowing the simpler devices 100 and
200 to communicate on a few sub-channels 315 within the OFDM
channel, and ensuring that these do not interfere with the most
complex device 300 using most of the sub-channels 31U by
preventing device 300 from using these sub-channels 315 (in
this case, by zeroing those sub-channels 315 at the FFT 420 in
the main device 300; however, other equivalent methods can of
course be used).
Id., 4:51-61.

Similar o the above closed-loop control techniques, the system
may use the base station 400 to send signals to nodes 106-
300 which indicate whether each node 188-300 should
transmit with more or less power.

Id., 8:16-19.
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55. The method of claim | As discussed, claim 53 is obvious over the combination of Agee,
53, wherein the first McFarland, and Ton. Further, Agee and McFarland separately
power and the second disclose, or at least render obvious, claim 55.

power are the same.

As for Agee, a POSITA would have understood that because Agee
discloses a power management system (e.g., adjusting transmit
power at the node level to optimize network capacity), it would have
been obvious that the signals in Agee originating from different
nodes in the network only have two options regarding power levels:
be transmitted at the same or different power levels, rendering this
limitation obvious in view of Agee. See [53.2], [53.8], [53.9]; Ex.
1003, 9 113. Specifically, it would have been obvious that the power
adjustment algorithm of Agee would result in the first and second
power levels being the same in at least some situations, as there are
only two possibilities (i.e., same or different) and a POSITA would
have had a reasonable expectation of success with either result. Ex.
1003, 9 113; MPEP § 2143 (E) (“choosing from a finite number of
identified, predictable solutions, with a reasonable expectation of
success”).

As for McFarland, a POSITA would have understood that because
McFarland discloses nodes transmitting signals to the base station
at “similar” power levels in the network (e.g., means are provided
for power management and adjustment to ensure that signals from
the various nodes arrive at the base station with similar power
levels), a POSITA would have found it obvious that said means to
adjust power levels as taught in McFarland would result in signals
being transmitted at the same or different power levels—rendering
this limitation obvious in view of McFarland. See [53.2], [53.8]; Ex.
1009, 3:23-32; Ex. 1003, 9 114. It would have been obvious to try
first and second power levels that are the same, as there are only two
possibilities (i.e., same or different) and a POSITA would have had
a reasonable expectation of success with either result. Ex. 1003, q
114; MPEP § 2143 (E) (“choosing from a finite number of
identified, predictable solutions, with a reasonable expectation of
success”).

E.g.. Agee
Among other advantages, this capability allows nodes to

independently adjust transmit power directed to other nodes
in the network, for example, to optimize capacity achievable at
that node given the total power [available] to it, or to minimize
power emitted into the network by that node given an
aggregate power requirement.
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Ex. 1008, 9 [0478].

The ninth preference is that the network employs Locally-
Enabled Network Optimization (LEGO) to manage the
transmit power for each node (BS and SU) operating,
dynamically.

1d., §[0499].

E.g., McFarland
According to a fourth aspect of the invention, the subchannels are
shared between low data rate nodes and high data rate nodes as
described above, and means are provided to ensure that signals
from the various nodes arrive at the base station with similar
power levels. This may be done by implementing a closed-loop
power control scheme in which the strength of each signal is
adjusted at the node according to feedback signals sent to it by
the base station, or by as implementing an open-loop power
control scheme in which the strength of each signal is adjusted at
the node according to the power level of the base station signal it
receives.

Ex. 1009, 3:28-38.

Claim 56

56. The method of claim | As discussed, claim 53 is obvious over the combination of Agee,
53, wherein the first McFarland, and Ton. Further, Agee and McFarland separately
power and the second disclose, or at least render obvious, claim 56.

power are different.

As for Agee, a POSITA would have understood that because Agee
discloses a power management system (e.g., adjusting transmit
power at the node level to optimize network capacity), it would have
been obvious that the signals in Agee originating from different
nodes in the network only have two options regarding power levels:
be transmitted at the same or different power levels, rendering this
limitation obvious in view of Agee. See [53.2], [53.8], [53.9]; Ex.
1003, 9 116. Specifically, it would have been obvious that the power
adjustment algorithm of Agee would result in the first and second
power levels being different in at least some situations, as there are
only two possibilities (i.e., same or different) and a POSITA would
have had a reasonable expectation of success with either result. Ex.
1003, 9 116; MPEP § 2143 (E) (“choosing from a finite number of
identified, predictable solutions, with a reasonable expectation of
success”).

As for McFarland, a POSITA would have understood that because
McFarland discloses nodes transmitting signals to the base station
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at “similar” power levels in the network (e.g., means are provided
for power management and adjustment to ensure that signals from
the various nodes arrive at the base station with similar power
levels), a POSITA would have found it obvious that said means to
adjust power levels as taught in McFarland would result in signals
being transmitted at the same or different power levels—rendering
this limitation obvious in view of McFarland. See [53.2], [53.8]; Ex.
1009, 3:23-32; Ex. 1003, 9 117. It would have been obvious to try
first and second power levels that are different, as there are only two
possibilities (i.e., same or different) and a POSITA would have had
a reasonable expectation of success with either result. Ex. 1003, q
117, MPEP § 2143 (E) (“choosing from a finite number of
identified, predictable solutions, with a reasonable expectation of
success”).

E.g.. Agee
Among other advantages, this capability allows nodes to

independently adjust transmit power directed to other nodes
in the network, for example, to optimize capacity achievable at
that node given the total power [available] to it, or to minimize
power emitted into the network by that node given an
aggregate power requirement.

Ex. 1008, 9 [0478].

The ninth preference is that the network employs Locally-
Enabled Network Optimization (LEGO) to manage the
transmit power for each node (BS and SU) operating,
dynamically.

1d., §[0499].

E.g., McFarland
According to a fourth aspect of the invention, the subchannels are
shared between low data rate nodes and high data rate nodes as
described above, and means are provided to ensure that signals
from the various nodes arrive at the base station with similar
power levels. This may be done by implementing a closed-loop
power control scheme in which the strength of each signal is
adjusted at the node according to feedback signals sent to it by
the base station, or by as implementing an open-loop power
control scheme in which the strength of each signal is adjusted at
the node according to the power level of the base station signal it
receives.

Ex. 1009, 3:28-38.

Claim 64
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64. The method of claim | As discussed, claim 53 is obvious over the combination of Agee,
53, wherein the filtered | McFarland, and Ton. Agee further discloses, or at least renders
second transmission obvious, the additional limitations in claim 64.

signal is transmitted
simultaneously with the | Agee discloses “each node incorporate[s]...receive/transmit
filtered first transmission | antennae” (Ex. 1008, 9 [0487]), that those nodes are “MIMO-
signal via the same capable node[s]...[with] antennae in a multiple antennae array” (f
plurality of antennas. [0210]), and that those nodes are capable of simultaneous
transmissions ( [0177]).

Therefore, based on Agee’s teachings of MIMO-capable nodes with
an antennae array that transmit signals simultaneously, a POSITA
would have understood that the simultaneously transmitted signals
would have been transmitted through the antennae array. Ex. 1003,
q118.

E.g.. Agee
The second preference is that the network uses and exploits

diversity frequency transmission and reception at all nodes in the
network. This particular aspect of the preferred embodiment
carries the complexity and hardware cost of requiring that each
node incorporate spatially separated and shared
receive/transmit antennae, although the separation need only be
measured in tens of lambdas of the lowest frequency (longest
wavelength) used by that particular node.
Ex. 1008, 9 [0487].

The network is designed such that a subset of its nodes are
MIMO-capable nodes, and that each such node can
simultaneously communicate with up to as many nodes in its
field of view as it has antennae.

Id., [0177].

Instead of avoiding diversity, or fighting diversity, the present
embodiment of the invention exploits and makes use of
spectral, temporal, polarization, and spatial diversity available
at each node, as well as and route (location based) diversity
provided over the network of nodes. The network of nodes uses
MIMO-capable nodes, that is, nodes with multiple antennae,
multitone transceivers and preferentially reciprocal uplinks and
downlinks (FIG. 13A and FIG.13B).
Id., §[0173].

FIG. 15 illustrates more details of the MIMO-capable node,
including on the receiving side: receiving spatially and/or
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polarization diverse antennae in a multiple antennae array (Item
110), a vector OFDM transceiver switch (Item 112), a L.INA bank
{dtern 113, an AGC (tewn 114}, a Freguency translator (Hem 1153),
g LOs {{Hem 116}, an ADC bank (Item 117}, a MultiTone
Demodulator Bank (Iteny 118), means for mapping received data
over each diversity chanuel, on each freguency channel and
receive time slot (Hem 119), and a iransceiver controller
{Items 128}, and including on the transmiiting side means for
mapping transmitted data for each frequency channel and transmt
time slot {Item 121}, a MulttTone Modulator bank {ltem 122}, a
DAL bank (Item 123), the transceiver switch, a PA bank
{Item 124}, and transnutting spatially and/or polarization diverse
antennas in a multiple antennae array {(Item 125} which may be
distinet from those used o receiving (Tem 118)
Id., §[0210].

Claim 65

65. The method of claim | As discussed, claim 53 is obvious over the combination of Agee,
53, wherein the filtered | McFarland, and Ton. Further, Agee discloses, or at least renders
second transmission obvious, claim 65.

signal is transmitted
simultaneously with the | Agee discloses “each node incorporate[s]...receive/transmit
filtered first transmission | antennae” (Ex. 1008, 9 [0487]), that those nodes are “MIMO-

signal via at least one capable node[s]...[with] antennae in a multiple antennae array” (f
different antenna of the | [0210]), and that those nodes are capable of simultaneous
plurality of antennas. transmissions (] [0177]). A POSITA would have understood, and it

would have been obvious to a POSITA at the time of the invention,
that each of the signals simultaneously transmitted in an array of
antennas is transmitted via different single antennae in the array.
Ex. 1003, 9 119 (citing Ex. 1012 which explains a multi-user
application of MIMO technology where a base station with a single
transceiver uses multiple antennas, some of which may be the same
and some of which may be different, to simultaneously transmit data
to multiple independent stations).

Therefore, based on Agee’s teachings of MIMO-capable nodes with
a multiple antennae array that transmit signals simultaneously, a
POSITA would have understood that the simultaneously transmitted
signals would have been transmitted using different antennas of the
antennae array. Ex. 1003, 9 120.

E.g.. Agee
The second preference is that the network uses and exploits

diversity frequency transmission and reception at all nodes in the
network. This particular aspect of the preferred embodiment
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66. The method of claim
53, wherein the filtered
second transmission

Claim 66

carries the complexity and hardware cost of requiring that each
node incorporate spatially separated and shared
receive/transmit antennae, although the separation need only be
measured in tens of lambdas of the lowest frequency (longest
wavelength) used by that particular node.

Ex. 1008, 9 [0487].

The network is designed such that a subset of its nodes are
MIMO-capable nodes, and that each such node can
simultaneously communicate with up to as many nodes in its
field of view as it has antennae.

Id., [0177].

Instead of avoiding diversity, or fighting diversity, the present
embodiment of the invention exploits and makes use of
spectral, temporal, polarization, and spatial diversity available
at each node, as well as and route (location based) diversity
provided over the network of nodes. The network of nodes uses
MIMO-capable nodes, that is, nodes with multiple antennae,
multitone transceivers and preferentially reciprocal uplinks and
downlinks (FIG. 13A and FIG.13B).
Id., §[0173].

FIG. 15 illustrates more details of the MIMO-capable node,
including on the receiving side: receiving spatially and/or
polarization diverse antennae in a multiple antennae array (Item
110), a vector OFDM transceiver switch (Item 112), 2 LMNA bank
{Item 1313}, an AGC (Ttem 114}, a Frequency transtator (Ttemy 118),
a EOs ({Item 1163, an ADC bank {Hem 117} a2 MuluTone
Demodulator Bank (ltem 118), means for mapping received data
over each diversity channel, on each frequency channel and
receive tune siot (Hem 119}, and a transceiver cosirobier
{Hem 120); and iochuding on the travsmitting side means for
mapping transniited data for sach frequency channel and transmif
time slot (em 121}, 8 MultiTone Modulator bask (ten 122}, a
DAC bank (Item 123), the transceiver switch, a PA bank
{({tem 124), and transmitiing spatially and/or polarization diverse
antennae in a muitiple antennae array (e 128 which may be
distinct from those used in receiving (Mtom 118}
Id., §[0210].

As discussed, claim 53 is obvious over the combination of Agee,
McFarland, and Ton. Agee discloses, or at least renders obvious,
claim 66.
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signal is transmitted
simultaneously with the | Agee discloses “each node incorporate[s]...receive/transmit
filtered first transmission | antennae” (Ex. 1008, 9 [0487]), that those nodes are “MIMO-
signal via the at least one | capable node[s]...[with] antennae in a multiple antennae array” (f
antenna of the plurality | [0210]), and that those nodes are capable of simultaneous
of antennas. transmissions (] [0177]). A POSITA would have understood, and it
would have been obvious to a POSITA at the time of the invention,
that each of the signals simultaneously transmitted in an array of
antennas is transmitted via different single antennae in the array.
Ex. 1003, § 121 (citing Ex. 1012 which explains a multi-user
application of MIMO technology where a base station with a single
transceiver uses multiple antennas, some of which may be the same
and some of which may be different, to simultaneously transmit data
to multiple independent stations).

Therefore, based on Agee’s teachings of MIMO-capable nodes with
a multiple antennae array that transmit signals simultaneously, a
POSITA would have understood that the simultaneously transmitted
signals would have been transmitted through at least one antenna of
the antennae array. Ex. 1003, 9 122.

E.g.. Agee
The second preference is that the network uses and exploits

diversity frequency transmission and reception at all nodes in the
network. This particular aspect of the preferred embodiment
carries the complexity and hardware cost of requiring that each
node incorporate spatially separated and shared
receive/transmit antennae, although the separation need only be
measured in tens of lambdas of the lowest frequency (longest
wavelength) used by that particular node.
Ex. 1008, 9 [0487].

The network is designed such that a subset of its nodes are
MIMO-capable nodes, and that each such node can
simultaneously communicate with up to as many nodes in its
field of view as it has antennae.

Id., [0177].

Instead of avoiding diversity, or fighting diversity, the present
embodiment of the invention exploits and makes use of
spectral, temporal, polarization, and spatial diversity available
at each node, as well as and route (location based) diversity
provided over the network of nodes. The network of nodes uses
MIMO-capable nodes, that is, nodes with multiple antennae,
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multitone transceivers and preferentially reciprocal uplinks and
downlinks (FIG. 13A and FIG.13B).
Id, 9 [0173].

FIG. 15 illustrates more details of the MIMO-capable node,
including on the receiving side: receiving spatially and/or
polarization diverse antennae in a multiple antennae array (Item
110), a vector OFDM transceiver switch (Item 112), a f.INA bank
(dtero 113), an AGC (liern 114), 2 Frequeney transiator (Tem 115,
a LOs {{Hem 116}, an ADC bank (Item 117}, a MultiTone
Demodnlator Bank (Mem 118), means for mapping received data
over egch diversity channel, on each frequency channel and
receive time slot (Hem 119), and a transceiver controller
{dtern 128}, and including on the transmoiibing side means for
mapng transmitted data for each frequency chanmed and transimit
time siot {femn 121}, 2 MulttTone Modulator bank (ltem §22}, a
DAC bank (Ttem 123), the transceiver gwiich, a PA bank
{ftem 124}, and transmitting spatially and/or polarization diverse
antennas o a muitiple antennae array {ftem 1258) which may be
distinet from those used in receiving (Ttem 118}
Id., §[0210].

Claim 70

70. The method of claim | As discussed, claim 53 is obvious over the combination of Agee,
53, wherein the filtered | McFarland, and Ton. Further, Agee discloses, or at least renders
first transmission signal | obvious, claim 70.

and the filtered second
transmission signal are | Agee discloses the transmission of the filtered first transmission
sent via the same signal and the filtered second transmission signal. See Ex. 1008, 9
transceiver. [0274]-[0280]. Further, Agee discloses a transceiver (e.g., MIMO
transceiver of the BS) which has a multiple antennae array and
transmits signals simultaneously. See, e.g., id., | [0251], [0272],
[0273]. A POSITA would have understood, and it would have been
obvious to a POSITA at the time of the invention, that the first and
second transmission signals would be sent via the same transceiver
(e.g., MIMO transceiver of the BS). Ex. 1003, 9 123 (citing Ex. 1012
which explains a multi-user MIMO application where a base station
with a single transceiver uses multiple antennas to transmit data to
multiple independent nodes).

E.g.. Agee

Each node of the network incorporates a MIMO transceiver.
FIG. 24 displays a functional representation of such, and the
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hardware and processing is detailed over the next several
paragraphs.
Ex. 1008, 9 [0272].

Each MIMO transceiver possesses an antennae array where
the antennae are spatially separated and the antennae array itself is
preferentially circularly symmetric (FIG. 15, Item 110). This
provides 1-to-M modes (RF feeds) for the signals to be transmitted
or received over, maximizes the separability of transmission links,
enables a scalable DSP backend, and renders the MIMO
transceiver fault tolerant to LNA failures.
Id., 9 [0273].

The second preference is that the network uses and exploits
diversity frequency transmission and reception at all nodes in the
network. This particular aspect of the preferred embodiment
carries the complexity and hardware cost of requiring that each
node incorporate spatially separated and shared
receive/transmit antennae, although the separation need only be
measured in tens of lambdas of the lowest frequency (longest
wavelength) used by that particular node.
Id., 9 [0487].

The network is designed such that a subset of its nodes are
MIMO-capable nodes, and that each such node can
simultaneously communicate with up to as many nodes in its
field of view as it has antennae.

Id., [0177].

Instead of avoiding diversity, or fighting diversity, the present
embodiment of the invention exploits and makes use of
spectral, temporal, polarization, and spatial diversity available
at each node, as well as and route (location based) diversity
provided over the network of nodes. The network of nodes uses
MIMO-capable nodes, that is, nodes with multiple antennae,
multitone transceivers and preferentially reciprocal uplinks and
downlinks (FIG. 13A and FIG.13B).
Id., §[0173].

FIG. 15 illustrates more details of the MIMO-capable node,
including on the receiving side: receiving spatially and/or
polarization diverse antennae in a multiple antennae array (Item
110), a vector OFDM transceiver switch (Item 112), 2 LMNA bank
{Item 1313}, an AGC (Ttem 114}, a Frequency transtator (Ttemy 118),
a EOs ({Item 116}, an ADC bank {Hem 117} a2 MuluTone
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[76.0] The method of
claim 53, and further
comprising:

Claim 76

Demodulator Bank {(Item 118}, means for mapy d data
over each diversity channel, on each frequency channel and
recetve Hime slot (Hem 119, and a transceiver countroller
(e 128), and mmcluding on the transmutting side means for
mapping transmitted data for each frequency channel and transmit
time siot (tern 1213, a Mot Tone Modulator bank (Ttem 23}, a
DAC bank {ltem 123), the transceiver switch, a PA bank
{ftem 124, and transmiiting spatially and/or polarization diverse
antennas 10 a multiple antenvae array (Tem 138) which may be
distinct from those used in receiving (htem 118}

Id., §[0210].

Additionally, because the method does not require a strict
hierarchical division between Base Station and Subscriber
Unit nodes, but rather adapts to the diversity of reception and
transmission at each particular node depending on its then-current
environmental context, the method allows for rapid and
responsive deployment of mixed hardware units being
conditioned by factors external to the network, such as user choice
or economic limitations.
Id., 9 [0251].

FIG. 19 illustrates a complex network topology with multiple BSs

(Items 260, 262), SUs (Items 264, 266, 268, and 270), and a

potentially interfering non-network node (Item 275), with

transmissions amongst the network (280, 282, 284, 290, 292)

competing with transmissions from outside the network which are

perceived as interference at BS 1 (Item 260) and SU1 (Item 270).
Id., 9 [0214].

su4 BS 2

280

FIG. 19

As previously discussed, claim 53 is obvious over the combination
of Agee, McFarland, and Ton. Limitation [76.0] is similar to
limitation [53.4] but further claims an additional node from which
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receiving a compressed | compressed feedback is received. It also requires that the additional
third feedback from a node be a legacy node. As discussed below, Agee in combination
fourth node that with Ton discloses, or at least render obvious, the additional
characterizes receipt of a | limitations in [76.0].

third signal sent from the

first node to the fourth Agee in combination with McFarland and Ton disclose receiving a
node, the fourth node compressed third feedback from a fourth node that characterizes
being a legacy node; receipt of a third signal sent from the first node to the fourth node

(e.g., Ton discloses a compressor for compressing transmission
signals in a wireless network, combined with Agee’s teachings of
feedback from multiple SUs to a BS, including feedback containing
qualities specific to signals received at another SU from the BS, for
example) the fourth node being a legacy node (e.g., Agee’s teaching
of nodes that utilize already existing frequency bandwidths in the
network). Ex. 1003, 9 125.

Agee teaches dynamic feedback across all nodes in the network—in
other words, feedback in Agee is not only sent by the BS (first node)
to SUs—it can also be sent from another SU (fourth node) to a BS
(first node) as well as other nodes in the network. Ex. 1008, §[0172];
Ex. 1003, 4 126. In fact, the capability of all nodes in the network to
send feedback without restriction is a problem Agee attempts solves
over the prior art. See id. (“the feedback is neither limited to BSs
only, nor effectively independent of the continual, real-world, signal
and network environmental adaptation.”).

The ’720 Patent does not explicitly define “legacy node”, but
describes “legacy users” as primary users of a network such as pre-
existing cell phone users and highlights the invention’s primary goal
of minimizing interference between “legacy users” and new (or
“XG”) users in a network. Ex. 1001, 1:27-62. While Agee does not
explicitly disclose the term “legacy node” or “legacy user”, a
POSITA would have understood that because the purpose of the
invention in Agee is to utilize already existing frequency
bandwidths (i.e., those currently in use by legacy devices) while
minimizing interference and power consumption across both new
and legacy devices. See, e.g., Ex. 1008, 9 [0138]-[0141], [0157],
[0172], [0195]; Ex. 1003, § 127.

A POSITA would have known it to be desirable for the methods of
managing interference in a network claimed in Agee to be able to be
used by both new and legacy users for at least a couple reasons. Ex.
1003, 9 128. First, new system requirements that do not consider
pre-existing (i.e., legacy) devices and systems would require certain
users to dispose of the old devices and purchase new ones—this is
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an unreasonable and uneconomic approach to wireless
communications networks. /d. Therefore, it would have been
obvious, and a basic requirement of the invention, to incorporate
legacy nodes in the method and systems disclosed in Agee. /d.
Second, the goal of the invention in Agee is for all users in the
wireless communications network, including legacy users, to benefit
from the new technology. /d. As discussed in Agee, the methods and
systems disclosed mitigate interference across the network, while
also improving battery life with its power control and use of
feedback. See, e.g., Ex. 1008, 9 [0138]-[0141], [0157], [0172],
[0195], [0278]; Ex. 1003, 9 128. Therefore, it would have been
obvious to a POSITA that at least one of the nodes in the network
(i.e., a fourth node) would be a legacy node. Ex. 1003, 9 128.

A POSITA would have been motivated to combine Agee with Ton
for the reasons addressed in the Request. See Section I1.B.6; Ex.
1003, 9 129.

E.g.. Agee

Diversity channels, rather than antennae, limits the number of
non-set members a MIMO-capable node may communicate
with simultaneously, that is, the number with which it may hold
time/frequency coincident communications. Also, this limiting
number is a function of number of users attempting to
communicate over the same diversity channels—users on
different time-frequency channels do not affect this limit. Thus a
node with 128 time frequency channels (8 TDMA time slotsx16
FDMA frequency channels) and a 4 antennas (4 diversity channels
per time-frequency channel) can support up to 4x128=512 links,
to as many users. If the internode channel response to a given
user has rank 1 (e.g., if antennas are on same polarization and
multipath is absent), then only a single link can be established to
that user on each time-frequency channel, e.g., 128 separate links
(one on each time-frequency channel) in the example given above.
Higher internode channel rank allows more channels to be
established; for example if nodes are polarization diverse, then the
internode channel response has rank 2 and 256 channels (2 per
time-frequency channel) can be established. The MIMO channel
response equation determines power on each channel—
depending on needs of network and pathloss to user, some or most
of channels nominally available may be turned off to optimize
the overall network capacity.
Ex. 1008, § [0179].
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FIG. 19 illustrates a complex network topology with multiple BSs

(Items 260, 262), SUs (Items 264, 266, 268, and 270), and a

potentially interfering non-network node (Item 275), with

transmissions amongst the network (280, 282, 284, 290, 292)

competing with transmissions from outside the network which are

perceived as interference at BS 1 (Item 260) and SU1 (Item 270).
Id., 9 [0214].

SuU 1

e, y
%~ 268

sy 2

%0 B84

A secondary object under this is to use the reception of signal
information from other nodes, both those targeting the
recipient and those not targeting the recipient, to enhance both
reception and transmission quality to and from the receiving
node while minimizing the explicit and separate feedback
signals that must be exchanged amongst the nodes and
network.
Ex. 1008, § [0163].

A secondary object under this is to use the reception of signal
information from other nodes, both those targeting the
recipient and those not targeting the recipient, to enhance both
reception and transmission quality to and from the receiving
node while minimizing the explicit and separate feedback
signals that must be exchanged amongst the nodes and
network.
Ex. 1008, § [0163].

A second key to this approach is the minimization of secondary
consequences of signaling, and a second is using internalized
feedback, so that the signaling process itself conveys
information crucial to the optimization. Rapid, dynamic,
adaptation reactive to the changing environment and
communications within and surrounding each node and the entire
network is used to promote both local and global efficiency.

57

Ex.1012 / Page 57 of 88
Intel Corporation and Lenovo (United States) Inc.



Exhibit AA
Request for £x Parte Reexamination, U.S. Patent RE 47,720

Unlike Varanesi, the feedback is neither limited to BSs onl
effectively independent of the continual, real-world, signal and

network environmental adaptation.
Id, q[0172].

The incorporation of the control and feedback signal as part
of the process rather than as discrete, separate, and particular parts
of the signal, can decrease the complexity of apparatus by
removing the need for a separate channel for network
control ... This integration allows both capacity and power control
to cooperatively handle packet acknowledgement.. the present
form of the invention provides increased capacity and performance
through dynamic, and self-moderating signal processing
algorithms, with a minimal overhead.
Id., 9 [0249]-[0250].

One major difference in the present embodiment of the invention
from prior art is that by making the control and feedback aspects
part of the signal encoding process, and thereby eliminating or
at least reducing the need for a separate channel(s) for control and
feedback, the network content overhead is reduced and an
additional range within the Signal dimension is available for
Signal content. The LEGO reduction to single, or small, bit sized
power management signals can be similarly echoed for other
network management, depending on the target objective the
network elects.
Id., 9 [0244].

By using target criteria such as (1) for a cellular network, a max-
min capacity criterion Subject to a power constraint, or (2) for a
wireless LAN, a max-sum capacity that is subject to a power
constraint, and wusing simple comparative operations in
feedback for the network to optimize towards those criteria,
this invention enables flexibility and stability for any given
hardware and software combination that underlies a wireless
electromagnetic communications network and improves, for the
entire network and at each particular node thereof, the
communication capacity and power requirements. Furthermore,
the present form of the invention does not ignore but rather directly
addresses and resolves both the overhead vs. content and the power
vs. capacity conundrums which otherwise limit present-day state
of the art approaches to optimization. It does this using the
experienced environment as part of the direct feedback, rather
than requiring additional control information or signalling
that reduces content capacity.
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Id., [0193].

E.g.. Ton
The present invention is directed in general to data compression

in a mobile telecommunications system, and in particular to
adapting compression for efficiently transporting data in a
mobile telecommunication network.

Ex. 1010, 1:9-12.

There is a need, therefore, for a system and method of efficiently
and effectively compressing data in a wireless telecommunication
network. Preferably, such a system and method would achieve a
substantially optimal balance between compression and
successful data recovery. In addition, such a system and method
would preferably minimize inefficient uses of processing power
and memory.
1d., 1:44-50.

In another embodiment of the invention, a mobile
telecommunications system includes a compressor for
compressing at least a portion of a data packet to be
transmitted 65 via an air interface.

Id., 1:63-66; see also 2:7-9 (“The mobile station includes a
compressor...”).

Although the compressor 30 is shown and described as being part
of the SGSN 14, it will be appreciated that the compressor
functionality can be implemented in almost any node within 40
the mobile telecommunications system 2, including the base
station controller 18, the GGSN 12, the IP network 16, or the
application server 26.

Id., 3:37-43.

See id., Fig. 1.

[76.1] decompressing
the compressed third
feedback resulting in a

decompressed third
feedback;

Agee in combination with Ton discloses, or at least renders obvious,
limitation [76.1]. Specifically, Ton in combination with Agee
discloses decompressing the compressed third feedback (e.g., Ton
discloses a decompressor for decompressing compressed
transmission signals in a wireless network in combination with
Agee’s feedback information, including feedback information
related to signals received at another node from the base station)
resulting in a decompressed third feedback. Ex. 1003, 9 130.
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As discussed in previous limitations, Agee discloses multiple SUs
in a network that can communicate with the same, or even multiple
different, BSs. See, e.g., Ex. 1008, 4 [0214], Fig. 19. Further, Agee
discloses feedback between multiple SUs and the BS in a network
generally, specifically feedback that includes information related to
signals received at a SU from the BS. /d., 99 [0163], [0172], [0249]-
[0250], [0244], [0193]. As previously noted, Agee teaches dynamic
feedback across all nodes in the network—in other words, feedback
in Agee is not only sent by the base station (first node) to SUs (fourth
node)—it can also be sent from an SU (fourth node) to a base station
(first node) as well as other nodes in the network. /d., §[0172]; Ex.
1003, q 131. In fact, the capability of all nodes in the network to
send feedback without restriction is a problem Agee attempts solves
over the prior art. See id. (“the feedback is neither limited to BSs
only, nor effectively independent of the continual, real-world, signal
and network environmental adaptation.”). Therefore, Agee discloses
a multitude of different nodes and base stations that utilize feedback
such that a POSITA would have understood that there could be a
first feedback, second feedback, etc. Ex. 1003, § 131.

A POSITA would have been motivated to combine Agee with Ton
for the reasons addressed in the Request. See Section I1.B.6; Ex.
1003, § 132.

E.g.. Agee

FIG. 19 illustrates a complex network topology with multiple BSs

(Items 260, 262), SUs (Items 264, 266, 268, and 270), and a

potentially interfering non-network node (Item 275), with

transmissions amongst the network (280, 282, 284, 290, 292)

competing with transmissions from outside the network which are

perceived as interference at BS 1 (Item 260) and SU1 (Item 270).
Ex. 1008, 9 [0214].

su4 BS2

280

268 &,@\
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A secondary object under this is to use the reception of signal
information from other nodes, both those targeting the
recipient and those not targeting the recipient, to enhance both
reception and transmission quality to and from the receiving
node while minimizing the explicit and separate feedback
signals that must be exchanged amongst the nodes and
network.
Id., q[0163].

A second key to this approach is the minimization of secondary
consequences of signaling, and a second is using internalized
feedback, so that the signaling process itself conveys
information crucial to the optimization. Rapid, dynamic,
adaptation reactive to the changing environment and
communications within and surrounding each node and the entire
network is used to promote both local and global efficiency.
Unlike Varanesi, the feedback is neither limited to BSs only, nor
effectively independent of the continual, real-world, signal and
network environmental adaptation.
Id, 7 [0172].

The incorporation of the control and feedback signal as part
of the process rather than as discrete, separate, and particular parts
of the signal, can decrease the complexity of apparatus by
removing the need for a separate channel for network
control ... This integration allows both capacity and power control
to cooperatively handle packet acknowledgement.. the present
form of the invention provides increased capacity and performance
through dynamic, and self-moderating signal processing
algorithms, with a minimal overhead.
Id., 9 [0249]-[0250].

One major difference in the present embodiment of the invention
from prior art is that by making the control and feedback aspects
part of the signal encoding process, and thereby eliminating or
at least reducing the need for a separate channel(s) for control and
feedback, the network content overhead is reduced and an
additional range within the Signal dimension is available for
Signal content. The LEGO reduction to single, or small, bit sized
power management signals can be similarly echoed for other
network management, depending on the target objective the
network elects.
Id., 9 [0244].
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By using target criteria such as (1) for a cellular network, a max-
min capacity criterion Subject to a power constraint, or (2) for a
wireless LAN, a max-sum capacity that is subject to a power
constraint, and wusing simple comparative operations in
feedback for the network to optimize towards those criteria,
this invention enables flexibility and stability for any given
hardware and software combination that underlies a wireless
electromagnetic communications network and improves, for the
entire network and at each particular node thereof, the
communication capacity and power requirements. Furthermore,
the present form of the invention does not ignore but rather directly
addresses and resolves both the overhead vs. content and the power
vs. capacity conundrums which otherwise limit present-day state
of the art approaches to optimization. It does this using the
experienced environment as part of the direct feedback, rather
than requiring additional control information or signalling
that reduces content capacity.
Id., 9[0193].

E.g.. Ton
The present invention is directed in general to data compression

in a mobile telecommunications system, and in particular to
adapting compression for efficiently transporting data in a
mobile telecommunication network.

Ex. 1010, 1:9-12.

There is a need, therefore, for a system and method of efficiently
and effectively compressing data in a wireless telecommunication
network. Preferably, such a system and method would achieve a
substantially optimal balance between compression and
successful data recovery. In addition, such a system and method
would preferably minimize inefficient uses of processing power
and memory.
1d., 1:44-50.

In another embodiment of the invention, a mobile
telecommunications system includes a compressor for
compressing at least a portion of a data packet to be
transmitted 65 via an air interface.

Id., 1:63-66; see also 2:7-9 (“The mobile station includes a
compressor...”).

Although the compressor 30 is shown and described as being part
of the SGSN 14, it will be appreciated that the compressor
functionality can be implemented in almost any node within 40
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the mobile telecommunications system 2, including the base
station controller 18, the GGSN 12, the IP network 16, or the
application server 26.

Id., 3:37-43.

See id., Fig. 1.
[76.2] transmitting, Limitation [76.2] is similar to limitations [53.8] and [53.9], but has
using a third frequency some slight differences—specifically, a transmission signal that is
and another 802.11- transmitted using a third frequency to the fourth node using a third
based OFDM protocol, | power. Agee in combination with McFarland and Ton discloses, or
the third transmission at least renders obvious, the additional limitations in [76.2].

signal to the fourth node
using a third power that | Agee in combination with McFarland and Ton discloses

is based on the transmitting, using a third frequency (e.g., frequency not in the
decompressed third range of frequencies to avoid) and another 802.11-based OFDM
feedback. protocol (e.g., OFDM in Agee and the IEEE 802.11 protocol in

McFarland) the third transmission signal to the fourth node (e.g.,
transmission signal from Agee’s base station to another node), using
a third power (e.g., power management at the node level) that is
based on the decompressed third feedback (e.g., Ton’s teachings of
decompressing the feedback signal that instructs the dynamic,
independent adjustment of nodes’ transmit power in the network as
described in McFarland and Agee). Ex. 1003, § 133.

A POSITA would have been motivated to combine Agee with
McFarland and Ton for the reasons addressed in the Request. See
Sections I1.B.6-7; Ex. 1003, 9 134.

E.g.. Agee

With multitone transmission, Orthogonal Frequency Division
Multiplexing (OFDM) becomes more feasible from each node
equipped with a multi-antennae array. There have been several
problems in dynamic wireless electromagnetic communication
networks implementing OFDM (which include both those
designed with static and mobile nodes, and those designed with
only static nodes that must adapt over time to environmental or
network changes, additions, or removals). These problems include
intertone interference, windowing time constraints (generally
requiring short windows), and inapplicability to macrocellular, i.e.
multi-cell, network deployment. One of the objects of the present
embodiment of the invention is to overcome these and other
current OFDM problems in a MIMO environment.
Ex. 1008, [0128].
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The network is designed such that a subset of its nodes are
MIMO-capable nodes, and that each such node can
simultaneously communicate with up to as many nodes in its
field of view as it has antennae.

Id., [0177].

FIG. 15 illustrates more details of the MIMO-capable node,
including on the receiving side: receiving spatially and/or
polarization diverse antennae in a multiple antennae array (Item
110), a vector OFDM transceiver switch (Item 112), 2 [.NA
bank (Hem 113), an AGC (lterm 114), a Frequency translator
{ftem 1158}, a LQOs {{ltem 116}, an ADC bank {tem 117}, a
MultiTone Demodulator Bank (Item 118}, weans for mapping
received data over each diversity channel, on each frequency
channel and receive tume slot (ftem £1%), and a transceiver
controller (Itern 124, andwcluding onthe travsmitting side means
for mappng transmitted data for sach frequency channel and
transmit time slot (Item 121}, a MultiTone Modalator bank
{Item 122), 8 DAC bank (Item 123}, the transceiver switch, a PA
bank (Item 124}, and transmitting spatially and/or polanization
diverse antennae tn g multiple antennae array {Item 1253 whch
may be distingt from those used in receiving (liern 119
Id., §[0210].

The second preference is that the network uses and exploits
diversity frequency transmission and reception at all nodes in the
network. This particular aspect of the preferred embodiment
carries the complexity and hardware cost of requiring that each
node incorporate spatially separated and shared
receive/transmit antennae, although the separation need only be
measured in tens of lambdas of the lowest frequency (longest
wavelength) used by that particular node.
Id., 9 [0487].

The ninth preference is that the network employs Locally-
Enabled Network Optimization (LEGO) to manage the
transmit power for each node (BS and SU) operating,
dynamically.

1d., §[0499].

The LEGO power optimization and null-steering then feedback
(reciprocally) into the requirements for the network and
network's hardware at each node, inasmuch as the minimization
of unused and unintentional interaction (or interference) reduces
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the precision and power necessary for frequency and other
differentiation means at the node's transceiver, and reduces the
number of antennae in each array by increasing the effective
bandwidth within each multipath channel, by reducing the
amount of bandwidth, frequency, time, or channel, or all of the
above, that must be devoted to error avoidance or correction.
That in turn simplifies the codec and other element designs for
each node and lowers the cost of the transceiver front-ends.
Id., 9 [0195].

The invention further improves on this approach by

using Eq. 1 to scale each transmit vector, based on a partial
linearization of the network quality metrics, to either minimize the
total transmit power in the entire network subject to a network
quality constraint, preferentially capacity, or maximize network
quality, preferentially capacity, subject to a total transmit power
constraint. This constraint is defined and managed as a control
parameter that is updated by the network. The total transmit
power at a given node is then reported as an output to the
network.

Id., 9[0192].

Among other advantages, this capability allows nodes to
independently adjust transmit power directed to other nodes
in the network, for example, to optimize capacity achievable at
that node given the total power [available] to it, or to minimize
power emitted into the network by that node given an
aggregate power requirement.

Id., | [0478].

Additional advantages of the preferred embodiment's LEGO
approach are (1) that it can be solved at each node using a very
simple but powerful approximation technique that converges
rapidly to the correct solution; (2) the power levels, at each
respective node, that solve Eq. 3 actually minimize the
transmitted energy at each respective node, hence (3) minimizing
co-channel interference to other users (nodes) in the network
while achieving the targeted capacity rates; and (4) most of the
quantities required for the optimization only require local
information.

Id, 9 [0515].

E.go., McFarland
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The present invention has been made in view of the above
shortcomings of the prior art, and an object of the present invention
is to provide a system which implements multi-frequency
communication but allows channel sharing.. providing a
communication system such as an OFDM or DMT system in
which the simple nodes are allowed to transmit continuously
on one or just a few of the frequency sub-channels, while the
other nodes avoid putting any signal into those sub-channels.
Ex. 1009, 2:36-67.

While the first preferred embodiment of the present invention
provides such advantages in comparison with the prior art, certain
aspects of the invention may be even further improved. For
exarnple, in order for base, siation 480 {0 properly receive ail
of the signals simultancously, the separate transmitting nodes
mast transmit their signals with very well matched sub-
channel freguencies. In an OFDM system based on the EEE
8042.11 standard, for example, the sub-channels must be spaced
apart by "33 kHe Thus, on a 5 GHz carrier, an tnacouracy of 60
parts per nithion would cause a sub-channel to be transmitted into
the adjacent sub-channel, making it impossible o receive either
signal,
Id., 7:10-21.

The present invention 18 divected to comypunication systems and

networks and is particularty directed to such systems and networks

which nse mulii-chansel, multi-frequency protocols such as

orthopgonal freguency division multiplexing and discrete mulbt-

tone protocols. . Orthogonal freguency division multiplexing

{OFDM)Y. . bave becorne popular as communication protocols.
Id, 1:21-42.

As a practical example, the IEEE 802.11 a communication
standard specifies transmission with 52 sub-channel frequencies.
Id., 2:16-18.

in a third operational consideration in the invention. all signals
transmitied from nodes 160-384 preforably arrive at the base
station 400 with similar power levels. This 15 because a signal
that 13 much too strong would swamp the ADCs o the base
station 400, while a sigoal transnutied from one of nodes 100-
300 that 1s much too weak would be lost in the noise from the other
chanoels and not reliably received by the base station 400,
Simidar to the above closed-loop control technigues, the system
may use the base station 480 5 send signals {o nedes 188-
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300 which  indicate whether each node 180-360 should
transmit with more or less pewer. The sysiem may
aliernatively implement open-loop control by having each
node 100-300 adjust its power based on the power level it is
receiving from the base station 4 I should be noted that the
above difficulties do not typically occur when a single base station
transmits to all other nodes sinmniltaneocusly. Because all signals
are emanating {rom the same source, if is easy o insure that
freguency sub-channels do not overiap, that all «igoals have
their symbol transitions at the same time, and that the power level
of all sub-channels is the same as transmitied and therefore as
received. However, it iz possible for the base station fo vary #s
aliscation of {ransmit power amongst the various nedes fo
enhance efficiency.
Id., 8:8-32.

It is still another object of the present invention to provide such a

system in which node transmission powers can be reliably

controlled so that they do not cause communication errors.
1d., 2:57-60.

According to a fourth aspect of the invention, the subchannels are
shared between low data rate nodes and high data rate nodes as
described above, and means are provided to ensure that signals
from the various nodes arrive at the base station with similar power
levels. This may be done by implementing a closed-loop power
control scheme in which the strength of each signal is adjusted
at the node according to feedback signals sent to it by the base
station, or by as implementing an open-loop power control scheme
in which the strength of each signal is adjusted at the node
according to the power level of the base station signal it receives.
Id., 3:28-38.

Claim 81

81. The method of claim | As discussed, claim 53 is obvious over the combination of Agee,

53, wherein the McFarland, and Ton. Claim 81 is similar to limitations [S53.1],
instruction is received [53.4], and [53.5] but claims the timing of the instruction and the
prior to the receipt of the | receipt of the compressed first feedback. Agee in combination with
compressed first McFarland and Ton disclose claim 81.

feedback.

Agee discloses the use of feedback in at least two scenarios: (1)
feedback as part of the internode channel response that indicates
what channels to use and not use (f [0179]-[0180]) and (2)
feedback that controls power optimization (] [0195], [0244],
[0499], [0515]). See Ex. 1008. Agee explains the use of feedback
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for power optimization but does not provide details on how the
feedback associated with the internode channel response is
implemented to turn off certain channels indicated by the feedback.
Id., 9 [0179]-[0180]. Because Agee does not disclose certain
implementation details of how the feedback associated with the
internode channel response for an instruction...to avoid using a
plurality of frequencies, a POSITA would have been motivated to
look to McFarland, which discloses a similar frequency and power-
adaptive wireless communication network, including receiving at a
first node (e.g., base station) an instruction (e.g., command signal or
command) fransmitted from a second node (e.g., node) in the radio
communications network to avoid using a plurality of frequencies to
transmit to the second node (e.g., command to adjust frequency
and/or change channels). Ex. 1003, 4 136. While one embodiment
in McFarland is configured such that a base station 400 sends a
command to nodes 100-300 fo avoid using a plurality of
frequencies, in another embodiment the instruction is not limited to
transmission by only the base station 400, but further discloses that
node 300 can also send an instruction to the base station 400 “to
change or reallocate channels” (i.e., avoid certain channels). See Ex.
1009, 5:40-57; Ex. 1003, § 137.

The instruction disclosed by Agee and McFarland regarding what
frequencies to avoid is separate from the feedback in Agee that
controls other aspects of optimization of the network, including
feedback signals that manage power at the node level via Locally-
Enabled Network Optimization (“LEGO”) power optimization.
Compare Ex. 1008, 9 [0179]-[0180], [0247] with [0499], [0162]-
[0165], [0172], [0244], [0249]-[0250], [0193]; Ex. 1003, § 138.

McFarland also discloses separate messages for the instruction (e.g.,
command signal that dictates channel selection) and feedback (e.g.,
feedback signals used in closed loop power control). Compare Ex.
1009, 7:34-40, 3:7-14, 4:34-50, 5:40-57 with 8:8-32, 2:57-60, 3:28-
38; Ex. 1003, 9 139.

While the timing of the instruction and feedback are not explicitly
disclosed in either Agee or McFarland, a POSITA would have found
it obvious for the instruction to occur first. Ex. 1003, 4 140. Since
the instruction and feedback are separate and distinct messages, it
would have been obvious to a POSITA that the instruction regarding
what channels are turned off must be sent before there could be a
receipt of the subsequent feedback (compressed first feedback) as a
result of the instruction. Id.
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In addition to the aspects of claim 81 disclosed in both Agee and
McFarland, Ton discloses a compressor for compressing
transmission signals in a wireless network. See limitations [53.4]
and [53.5]; Ex. 1003, § 141.

A POSITA would have been motivated to combine Agee with
McFarland and Ton for the reasons addressed in the Request. See
Sections I1.B.4-6; Ex. 1003, 9 142.

E.g.. Agee

Diversity channels, rather than antennae, limits the number of
non-set members a MIMO-capable node may communicate
with simultaneously, that is, the number with which it may hold
time/frequency coincident communications. Also, this limiting
number is a function of number of users attempting to
communicate over the same diversity channels—users on
different time-frequency channels do not affect this limit. Thus a
node with 128 time frequency channels (8 TDMA time slotsx16
FDMA frequency channels) and a 4 antennas (4 diversity channels
per time-frequency channel) can support up to 4x128=512 links,
to as many users. If the internode channel response to a given
user has rank 1 (e.g., if antennas are on same polarization and
multipath is absent), then only a single link can be established to
that user on each time-frequency channel, e.g., 128 separate links
(one on each time-frequency channel) in the example given above.
Higher internode channel rank allows more channels to be
established; for example if nodes are polarization diverse, then the
internode channel response has rank 2 and 256 channels (2 per
time-frequency channel) can be established. The MIMO channel
response equation determines power on each channel—
depending on needs of network and pathloss to user, some or most
of channels nominally available may be turned off to optimize
the overall network capacity.
Ex. 1008, § [0179].

A significant element is that the diversity channel distribution
need not be equal, one recipient node may have half the
channels, if the traffic density requires it, while the transmitting
node may divide its remaining channels evenly amongst the
remaining nodes. Therefore, the more users that have rank 2 or
better capacity, the greater the available channels for those who
have only capacity 1. This supports incremental optimization as
improvement for the network is not dependent upon global
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replacement of every lesser-capacity node, but results from any
local replacement.
Id., 9 [0180].

The LEGO power optimization and null-steering then feedback
(reciprocally) into the requirements for the network and network's
hardware at each node, inasmuch as the minimization of unused
and unintentional interaction (or interference) reduces the
precision and power necessary for frequency and other
differentiation means at the node's transceiver, and reduces the
number of antennae in each array by increasing the effective
bandwidth within each multipath channel, by reducing the
amount of bandwidth, frequency, time, or channel, or all of the
above, that must be devoted to error avoidance or correction.
That in turn simplifies the codec and other element designs for
each node and lowers the cost of the transceiver front-ends.
Id., 9 [0195].

One major difference in the present embodiment of the invention
from prior art is that by making the control and feedback aspects
part of the signal encoding process, and thereby eliminating or
at least reducing the need for a separate channel(s) for control and
feedback, the network content overhead is reduced and an
additional range within the Signal dimension is available for
Signal content. The LEGO reduction to single, or small, bit sized
power management signals can be similarly echoed for other
network management, depending on the target objective the
network elects.
Id., 9 [0244].

The ninth preference is that the network employs Locally-
Enabled Network Optimization (LEGO) to manage the
transmit power for each node (BS and SU) operating,
dynamically.

1d., §[0499].

Additional advantages of the preferred embodiment's LEGO
approach are (1) that it can be solved at each node using a very
simple but powerful approximation technique that converges
rapidly to the correct solution; (2) the power levels, at each
respective node, that solve Eq. 3 actually minimize the
transmitted energy at each respective node, hence (3) minimizing
co-channel interference to other users (nodes) in the network
while achieving the targeted capacity rates; and (4) most of the
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quantities required for the optimization only require local
information.
Id, 9 [0515].

E.go., McFarland

Alternatively, frequency control may be implemented by
allowing the base station 400 to feed back information to the
node in the form of a command signal, adjusting the transmit
frequency in a closed loop fashion.

Ex. 1009, 7:37-40.

This may be done by, e.g., using highly accurate frequency
references (such as quartz crystals) in each node; locking the
frequency used by each node in a highly accurate external
reference such as a Global Positioning System (GPS) satellite;
locking the frequency used by each node in the transmit frequency
of the base station; and adjusting the frequency used by each
node according to closed-loop feedback signals sent by the base
station.
Id., 3:7-14.

Transmissions from each of the nodes are received by a base
station 400... When the unit 450 determines that nodes should
change channels, it issues the appropriate command as a data
packet which is included in the transmission of base
station 400.

1d., 4:34-50.

Finally, the laptop 300 receives base station transmissions and
processes them with receiving circuitry 330°.... Channel
allocation and coding unit 350 in the laptop 300 monitors the data
streams 310" for bat errors, lost packets and the like wmuch bke
its counterpart 45€ in1 the base station 40G0; however, rather than
unilaterally making channel allocation changes (s improve
communication ke the unit 458, the unit 358° can cause
the laptop 364 t¢ semd veguests in the base station 48 o
change or reallocate chanwels. Depending on  constrainis
imposed by other nodes, the base station 400 may or may oot
sccept the recommendation and iransmit  the appropriate
comyuand.

Id., 5:40-57.

Claim 82
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82. The method of claim | As discussed, claim 53 is obvious over the combination of Agee,

53, wherein the McFarland, and Ton. Claim 82 is similar to limitations [53.1],
instruction is received [53.4], and [53.5] but more specifically claims the separate nature
separately with respect of the instruction and the receipt of the compressed first feedback.
to the receipt of the Agee in combination with McFarland and Ton discloses claim 82.
compressed first

feedback. Agee discloses the use of feedback in at least two scenarios: (1)

feedback as part of the internode channel response that indicates
what channels to use and not use (f [0179]-[0180]) and (2)
feedback that controls power optimization (] [0195], [0244],
[0499], [0515]). See Ex. 1008. Agee explains the use of feedback
for power optimization but does not provide details on how the
feedback associated with the internode channel response is
implemented to turn off certain channels indicated by the feedback.
Id., 9 [0179]-[0180]. Because Agee does not disclose certain
implementation details of how the feedback associated with the
internode channel response for an instruction...to avoid using a
plurality of frequencies, a POSITA would have been motivated to
look to McFarland, which discloses a similar frequency and power-
adaptive wireless communication network, including receiving at a
first node (e.g., base station) an instruction (e.g., command signal or
command) fransmitted from a second node (e.g., node) in the radio
communications network to avoid using a plurality of frequencies to
transmit to the second node (e.g., command to adjust frequency
and/or change channels). Ex. 1003, 4 144. While one embodiment
in McFarland is configured such that a base station 400 sends a
command to nodes 100-300 fo avoid using a plurality of
frequencies, in another embodiment the instruction is not limited to
transmission by only the base station 400, but further discloses that
node 300 can also send an instruction to the base station 400 “to
change or reallocate channels” (i.e., avoid certain channels). See Ex.
1009, 5:40-57; Ex. 1003, § 145.

The instruction disclosed by Agee and McFarland regarding what
frequencies to avoid is separate from the feedback in Agee that
controls other aspects of optimization of the network, including
feedback signals that manage power at the node level via Locally-
Enabled Network Optimization (“LEGO”) power optimization.
Compare Ex. 1008, 9 [0179]-[0180], [0247] with [0499], [0162]-
[0165], [0172], [0244], [0249]-[0250], [0193]; Ex. 1003, § 146.

McFarland also discloses separate messages for the instruction (e.g.,
command signal that dictates channel selection) and feedback (e.g.,
feedback signals used in closed loop power control). Compare Ex.
1009, 7:34-40, 3:7-14, 4:34-50, 5:40-57 with 8:8-32, 2:57-60, 3:28-
38: Ex. 1003, 9 147.
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In addition to the aspects of claim 82 disclosed in both Agee and
McFarland, Ton discloses a compressor for compressing
transmission signals in a wireless network. See limitations [53.4]
and [53.5]; Ex. 1003, § 148.

A POSITA would have been motivated to combine Agee with
McFarland and Ton for the reasons addressed in the Request. See
Sections I1.B.4-6; Ex. 1003, 9] 149.

Claim 83

83. The method of claim | As discussed, claim 53 is obvious over the combination of Agee,
53, wherein at least three | McFarland, and Ton. Further, Agee discloses the additional
transmission signals are | limitations in claim 83.

capable of being

simultaneously Agee discloses “each node incorporate[s]...receive/transmit
transmitted to at least antennae” (Ex. 1008, 9 [0487]), that those nodes are “MIMO-
three different devices, capable node[s]...[with] antennae in a multiple antennae array” (f
using the same multiple | [0210]), and that those nodes are capable of simultaneous
antennas. transmissions ([0177]). As discussed in previous limitations, Agee

discloses a network with multiple SUs (e.g., af least three different
devices), each of which are MIMO-capable nodes able to transmit
and/or receive simultaneous transmissions. Ex. 1008, § [0214], Fig.
19; Ex. 1003, ] 150.

Therefore, based on Agee’s teachings of MIMO-capable nodes with
a multiple antennae array that transmit signals simultaneously to
multiple devices, a POSITA would have understood that the
simultaneously transmitted signals to at least three different devices
would have been transmitted through the antennae array. Ex. 1003,
9 151 (citing Ex. 1012 which explains a multi-user application of
MIMO technology where a base station with a single transceiver
uses multiple antennas, some of which may be the same and some
of which may be different, to simultaneously transmit data to
multiple independent stations).

E.g.. Agee
The second preference is that the network uses and exploits

diversity frequency transmission and reception at all nodes in the
network. This particular aspect of the preferred embodiment
carries the complexity and hardware cost of requiring that each
node incorporate spatially separated and shared
receive/transmit antennae, although the separation need only be
measured in tens of lambdas of the lowest frequency (longest
wavelength) used by that particular node.
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Ex. 1008, § [0487].

The network is designed such that a subset of its nodes are
MIMO-capable nodes, and that each such node can
simultaneously communicate with up to as many nodes in its
field of view as it has antennae.

Id., [0177].

Instead of avoiding diversity, or fighting diversity, the present
embodiment of the invention exploits and makes use of
spectral, temporal, polarization, and spatial diversity available
at each node, as well as and route (location based) diversity
provided over the network of nodes. The network of nodes uses
MIMO-capable nodes, that is, nodes with multiple antennae,
multitone transceivers and preferentially reciprocal uplinks and
downlinks (FIG. 13A and FIG.13B).
Id., §[0173].

FIG. 15 illustrates more details of the MIMO-capable node,
including on the receiving side: receiving spatially and/or
polarization diverse antennae in a multiple antennae array (Item
110), a vector OFDM transceiver switch (Item 112), a [.NA
bank (Item 113}, an AGC (liermn 114}, a Frequency translator
{Iters 1158}, a LOs ({ltem 116}, an ADO bank {lem 117}, 3
MultiTone Demodulator Bank (Item 118}, weans for mapping
received data over each diversity channel, on each frequency
channel and receive tume slot (ftem £1%), and a transceiver
controtier {(Itera 124); and including on the transmitting side means
for mapmng transmitted data for each frequency chanpel and
transmit time slot (Hem 121}, 8 MoltiTone Modolstor bank
(ftern 122), 8 DAL bank {(Iiem 123), the transceiver switch, a PA
bank (Item 124), and transmitting spatially and/or pelarization
diverse anteunas 1o a multiple antennae array {Item 128 whuch
may be distinct from those used in receiving (Item 119}
Id., §[0210].

Claim 84

84. The method of claim | As discussed, claim 53 is obvious over the combination of Agee,
53, wherein at least three | McFarland, and Ton. Further, Agee discloses the additional
transmission signals are | limitations in claim 84.

capable of being
simultaneously Agee discloses “each node incorporate[s]...receive/transmit
transmitted to at least antennae” (Ex. 1008, 9 [0487]), that those nodes are “MIMO-
three different devices, capable node[s]...[with] antennae in a multiple antennae array” (f
[0210]), and that those nodes are capable of simultaneous
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using at least one transmissions (] [0177]). A POSITA would have understood that
different antenna. each of the signals simultaneously transmitted in an array of
antennas is transmitted in different single antennae in the array. Ex.
1003, 9 152 (citing Ex. 1012 which explains a multi-user application
of MIMO technology where a base station with a single transceiver
uses multiple antennas, some of which may be the same and some
of which may be different, to simultaneously transmit data to
multiple independent stations). As discussed in previous limitations,
Agee discloses a network with multiple SUs (e.g., at least three
different devices), each of which are MIMO-capable nodes able to
transmit and/or receive simultaneous transmissions. Ex. 1008,
[0214], Fig. 19

Therefore, based on Agee’s teachings of MIMO-capable nodes with
a multiple antennae array that transmit signals simultaneously to
multiple devices, a POSITA would have understood that the
simultaneously transmitted signals to at least three different devices
would have been transmitted through multiple antennas of the
antennae array. Ex. 1003, 9 153.

E.g.. Agee
The second preference is that the network uses and exploits

diversity frequency transmission and reception at all nodes in the
network. This particular aspect of the preferred embodiment
carries the complexity and hardware cost of requiring that each
node incorporate spatially separated and shared
receive/transmit antennae, although the separation need only be
measured in tens of lambdas of the lowest frequency (longest
wavelength) used by that particular node.
Ex. 1008, 9 [0487].

The network is designed such that a subset of its nodes are
MIMO-capable nodes, and that each such node can
simultaneously communicate with up to as many nodes in its
field of view as it has antennae.

Id., [0177].

Instead of avoiding diversity, or fighting diversity, the present
embodiment of the invention exploits and makes use of
spectral, temporal, polarization, and spatial diversity available
at each node, as well as and route (location based) diversity
provided over the network of nodes. The network of nodes uses
MIMO-capable nodes, that is, nodes with multiple antennae,
multitone transceivers and preferentially reciprocal uplinks and
downlinks (FIG. 13A and FIG.13B).
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Id., [0173].

FIG. 15 illustrates more details of the MIMO-capable node,
including on the receiving side: receiving spatially and/or
polarization diverse antennae in a multiple antennae array (Item
110), a vector OFDM transceiver switch (Item 112), a [.NA
bank (Item 113}, an AGC {(lrem 134), a Frequency translator
{Iters 1158}, a LOs ({ltem 116}, an ADO bank {lem 117}, 3
MultiTone Demodulator Bank (Item 118}, weans for mapping
received data over each diversity channel, on each frequency
channel and receive tume slot (ftem £1%), and a transceiver
controtier {(Itera 124); and including on the transmitting side means
for mapmng transmitted data for each frequency chanpel and
transmit time slot (Hem 121}, 8 MoltiTone Modolstor bank
(ftern 122), 8 DAL bank {(Iiem 123), the transceiver switch, a PA
bank (Item 124), and transmitting spatially and/or pelarization
diverse anteunas 1o a multiple antennae array {Item 128 whuch
may be distinct from those used in receiving (Item 119}
Id., §[0210].

Additionally, because the method does not require a strict
hierarchical division between Base Station and Subscriber
Unit nodes, but rather adapts to the diversity of reception and
transmission at each particular node depending on its then-
current environmental context, the method allows for rapid and
responsive deployment of mixed hardware units being conditioned
by factors external to the network, such as user choice or economic
limitations.

Id., 9 [0251].

Claim 87

[87.0] The method of As previously discussed, Agee in view of McFarland and Ton

claim 53, wherein the discloses, or at least renders obvious, all elements of claim 53.
filtered first transmission | Limitation [87.0] is similar to limitations [53.1], [53.2], and [53.3]
signal is transmitted and Agee in combination with McFarland discloses the additional

using a frequency band | limitations in [87.0].
that s selected based on
the instruction Agee and McFarland teach [a/ frequency band that is selected based
on the instruction through their combined teaching of limiting the
number of channels a node can use based on the internode channel
response in combination with McFarland’s teaching that channel
selection is accomplished via a command from the receiver. See
limitation [53.1]; Ex. 1003, § 155. More specifically, when the
receiver sends an instruction to the transmitter regarding the
channels (i.e., frequency bands) to avoid, the transmitter must then
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choose a channel (i.e., frequency band) for the signal transmission
that can be any number of channels, as long as it is not one of the
channels to avoid as instructed. See limitation [53.1]; Ex. 1003,
155. Both Agee and McFarland disclose inventions drawn to
wireless communication networks that transmit signals across
frequency bands. See, e.g., Ex. 1008, 4 [0004]; Ex. 1009, 6:10-15.
Agee specifically discloses signals sent with “a bandwidth W”,
which a POSITA would have understood corresponds to a frequency
band. Ex. 1008, 99 [0119], [0195]; Ex. 1003, 9 155. A POSITA
would have understood, and consistent with the disclosures in Agee
and McFarland, that for a signal to be transmitted properly it must
be sent via a frequency band. See, e.g., Ex. 1008, §[0004]; Ex. 1009,
6:10-15; Ex. 1003, q 155. According to claim 87, the signal just need
not be transmitted via a frequency band that includes one of the
frequencies to avoid as identified in the instruction in [53.1]. Since
Agee and McFarland disclose the latter, as already addressed supra,
a POSITA would have understood Agee and McFarland to disclose
a transmission signal that is transmitted using a frequency band that
is selected based on the instruction. Ex. 1003, 9 155.

A POSITA would have been motivated to combine Agee with
McFarland for the reasons addressed in the Request. See Sections
I.B.4-5; Ex. 1003, 9 156.

E.g.. Agee
Signal diversity can be used when a signal has a bandwidth much

greater than the coherence bandwidth of the channel, in a more
sophisticated diversity scheme. Such a signal with a bandwidth
W can resolve the multipath components and provide the receiver
with several independently fading signal paths. When a
bandwidth W much greater than the coherence bandwidth of each
respective channel is available to a user, the channel can be
subdivided into a number of frequency division multiplexed sub-
channels having a mutual separation in center frequencies of at
least the coherence bandwidth of each respective channel. The
same signal can then be transmitted over the frequency division
multiplex sub-channels to establish frequency diversity operation.
The same result can be achieved by using a wideband binary
signal that covers the bandwidth W.
Ex. 1008, [0119].

The LEGO power optimization and null-steering then feedback
(reciprocally) into the requirements for the network and network's
hardware at each node, inasmuch as the minimization of unused
and unintentional interaction (or interference) reduces the
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precision and power necessary for frequency and other
differentiation means at the node's transceiver, and reduces the
number of antennae in each array by increasing the effective
bandwidth within each multipath channel, by reducing the
amount of bandwidth, frequency, time, or channel, or all of the
above, that must be devoted to error avoidance or correction.
That in turn simplifies the codec and other element designs for
each node and lowers the cost of the transceiver front-ends.
Id., §[0195].

This invention relates to the field of optimization of networks,
principally wireless electromagnetic communication networks,
more particularly cellular communication networks, and more
particularly the field of high performance broadband wireless
networks designed for data transmissions in the high, very
high, and ultrahigh frequency bands of the electromagnetic
spectrum.

Id., 9 [0004].

E.g., McFarland
To prevent this, the subset of channels assigned to this node might
be spaced out across the entire range of sub-channels available
within the band. For example, four of 48 sub-channels might be
used, spaced evenly across the band by using sub-channel 1, 13,
25, and 37.

Ex. 1009, 6:10-15.

[87.1] and the filtered Agee in combination with McFarland discloses this limitation.
second transmission Specifically, Agee in combination with McFarland discloses the
signal is transmitted filtered second transmission signal (e.g., filtered signal that avoids

using the frequency band | certain frequencies) is transmitted using the frequency band that is
that is selected based on | selected based on another instruction (e.g., Agee’s teaching of

another instruction limiting the number of channels another node can use based on
received from the third | another internode channel response in combination with
node, McFarland’s teaching that channel selection is accomplished via

another command from the receiver) received from the third node
(e.g., another node). Ex. 1003, q 157.

Agee discloses multiple SUs in a network (i.e., a third node) that
can communicate with the same, or even multiple different, BSs
(i.e., the first node). See, e.g., Ex. 1008, § [0214], Fig. 19. Further,
Agee discloses feedback between multiple SUs and the BS in a
network generally, specifically feedback that includes information
related to signals received at a SU from the BS. Id., Y [0163],
[0172], [0249]-[0250], [0244], [0193]. As previously noted, Agee
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teaches dynamic feedback across all nodes in the network—in other
words, feedback in Agee is not only sent by the base station (first
node) to SUs (third node)—it can also be sent from an SU (third
node) to a base station (first node) as well as other nodes in the
network. Id., § [0172]. In fact, the capability of all nodes in the
network to send feedback without restriction is a problem Agee
attempts solves over the prior art. See id. (“the feedback is neither
limited to BSs only, nor effectively independent of the continual,
real-world, signal and network environmental adaptation.”).

As disclosed in the previous limitation, the firequency band that is
selected based on another instruction is simply the reverse of the
instruction (e.g., Agee’s teaching of limiting the number of channels
a node can use based on the internode channel response in
combination with McFarland’s teaching that channel selection is
accomplished via a command from the receiver) in which the
receiver instructs the transmitter on the plurality of frequencies to
avoid. See limitation [53.1]; Ex. 1003, q 158. Both Agee and
McFarland disclose inventions drawn to wireless communication
networks that transmit signals across frequency bands. See, e.g., Ex.
1008, 9 [0004]; Ex. 1009, 6:10-15. Agee specifically discloses
signals sent with “a bandwidth W”, which a POSITA would have
understood corresponds to a frequency band. Ex. 1008, 9 [0119],
[0195]; Ex. 1003, 9 158. A POSITA would have understood, and
consistent with the disclosures in Agee and McFarland, that for a
signal to be transmitted properly it must be sent via a frequency
band. See, e.g., Ex. 1008, § [0004]; Ex. 1009, 6:10-15; Ex. 1003,
158. According to claim 87, the signal just need not be transmitted
via a frequency band that includes one of the frequencies to avoid
as identified in the instruction in [53.1]. Since Agee and McFarland
disclose the latter, as already addressed supra, a POSITA would
have understood Agee and McFarland to disclose a second
transmission signal that is transmitted using the frequency band. Ex.
1003, 9 158.

E.g.. Agee
Signal diversity can be used when a signal has a bandwidth much

greater than the coherence bandwidth of the channel, in a more
sophisticated diversity scheme. Such a signal with a bandwidth
W can resolve the multipath components and provide the receiver
with several independently fading signal paths. When a
bandwidth W much greater than the coherence bandwidth of each
respective channel is available to a user, the channel can be
subdivided into a number of frequency division multiplexed sub-
channels having a mutual separation in center frequencies of at
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least the coherence bandwidth of each respective channel. The
same signal can then be transmitted over the frequency division
multiplex sub-channels to establish frequency diversity operation.
The same result can be achieved by using a wideband binary
signal that covers the bandwidth W.

Ex. 1008, [0119].

The LEGO power optimization and null-steering then feedback
(reciprocally) into the requirements for the network and network's
hardware at each node, inasmuch as the minimization of unused
and unintentional interaction (or interference) reduces the
precision and power necessary for frequency and other
differentiation means at the node's transceiver, and reduces the
number of antennae in each array by increasing the effective
bandwidth within each multipath channel, by reducing the
amount of bandwidth, frequency, time, or channel, or all of the
above, that must be devoted to error avoidance or correction.
That in turn simplifies the codec and other element designs for
each node and lowers the cost of the transceiver front-ends.
Id., 9 [0195].

This invention relates to the field of optimization of networks,
principally wireless electromagnetic communication networks,
more particularly cellular communication networks, and more
particularly the field of high performance broadband wireless
networks designed for data transmissions in the high, very
high, and ultrahigh frequency bands of the electromagnetic
spectrum.

Id., 9 [0004].

E.g., McFarland
To prevent this, the subset of channels assigned to this node might
be spaced out across the entire range of sub-channels available
within the band. For example, four of 48 sub-channels might be
used, spaced evenly across the band by using sub-channel 1, 13,
25, and 37.

Ex. 1009, 6:10-15.

[87.2] where the filtered | As explained in [87.0] and [87.1], both Agee and McFarland
first transmission signal | separately disclose signal transmission using a frequency band—as

is transmitted using a would any wireless network at the time of the invention. Ex. 1003,
first frequency in the 9 159. Similarly, the prior art discloses signal transmission using a
frequency band first frequency, because both Agee and McFarland further disclose

signal transmission at a single frequency within the frequency band
(i.e., sub-channel), a POSITA would have understood, at the time of
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the invention, that signal transmission on a sub-channel corresponds
to, or at least renders obvious, transmission on a single frequency
within the frequency band (i.e., channel). /d.

E.g.. Agee
Signal diversity can be used when a signal has a bandwidth much

greater than the coherence bandwidth of the channel, in a more
sophisticated diversity scheme. Such a signal with a bandwidth W
can resolve the multipath components and provide the receiver
with several independently fading signal paths. When a bandwidth
W much greater than the coherence bandwidth of each respective
channel is available to a user, the channel can be subdivided into
a number of frequency division multiplexed sub-channels
having a mutual separation in center frequencies of at least the
coherence bandwidth of each respective channel. The same
signal can then be transmitted over the frequency division
multiplex sub-channels to establish frequency diversity operation.
The same result can be achieved by using a wideband binary signal
that covers the bandwidth W.
Ex. 1008, [0119].

E.g., McFarland
To prevent this, the subset of channels assigned to this node might
be spaced out across the entire range of sub-channels available
within the band. For example, four of 48 sub-channels might be
used, spaced evenly across the band by using sub-channel 1, 13,
25, and 37.

Ex. 1009, 6:10-15.

[87.3] and the filtered As explained in [87.0] and [87.1], both Agee and McFarland

second transmission separately disclose signal transmission using a frrequency band—as
signal is transmitted would any wireless network at the time of the invention. Ex. 1003,
using a second 9 159. Similarly, the prior art discloses signal transmission using a
frequency in the second frequency, because both Agee and McFarland further
frequency band. disclose signal transmission at a single frequency within the

frequency band (i.e.,, sub-channel), a POSITA would have
understood, at the time of the invention, that signal transmissions on
a sub-channel corresponds to transmission on a single frequency
within the frequency band (i.e., channel). Ex. 1003, 9 159.

E.g.. Agee
Signal diversity can be used when a signal has a bandwidth much

greater than the coherence bandwidth of the channel, in a more
sophisticated diversity scheme. Such a signal with a bandwidth W
can resolve the multipath components and provide the receiver
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[88.0] The method of
claim 53, wherein the
filtered first transmission
signal is transmitted
using a first frequency

Claim 88

with several independently fading signal paths. When a bandwidth
W much greater than the coherence bandwidth of each respective
channel is available to a user, the channel can be subdivided into
a number of frequency division multiplexed sub-channels
having a mutual separation in center frequencies of at least the
coherence bandwidth of each respective channel. The same
signal can then be transmitted over the frequency division
multiplex sub-channels to establish frequency diversity operation.
The same result can be achieved by using a wideband binary signal
that covers the bandwidth W.
Ex. 1008, [0119].

E.g., McFarland
To prevent this, the subset of channels assigned to this node might
be spaced out across the entire range of sub-channels available
within the band. For example, four of 48 sub-channels might be
used, spaced evenly across the band by using sub-channel 1, 13,
25, and 37.

Ex. 1009, 6:10-15.

As previously discussed, Agee in view of McFarland and Ton
discloses, or at least renders obvious, all elements of claim 53.
Limitation [88.0] is substantially similar to limitation [87.2],
therefore, for the reasons described supra, Agee in combination with
McFarland disclose this limitation.

A POSITA would have been motivated to combine Agee with
McFarland for the reasons addressed in the Request. See Sections
11.B.4-5.

[88.1] and the filtered
second transmission
signal is transmitted
using a second

89. The method of claim
53, wherein the filtered
first transmission signal
and the filtered second
transmission signal are
transmitted using the
same one Or more
frequencies.

freauenci.

filtered first transmission signal and the filtered second

Limitation [88.1] is substantially similar to limitation [87.3],
therefore, for the reasons described supra, Agee in combination with
McFarland disclose this limitation.

As previously discussed, Agee in view of McFarland and Ton
discloses, or at least renders obvious, all elements of claim 53.
Further, Agee in combination with McFarland discloses, or at least
render obvious, the additional limitations in claim 89.

First, Agee in combination with McFarland disclose wherein the

transmission signal are transmitted (e.g., filtered signal from at least
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two different nodes in Agee’s multi-node network that avoid certain
frequencies based on Agee’s teaching of limiting the number of
channels a node can use based on the internode channel response in
combination with McFarland’s teaching that channel selection is
accomplished via a command from the receiver). See limitations
[53.1], [53.2], [53.8]; Ex. 1003, § 162.

Further, it would have been obvious to a POSITA to transmit
different signals across the network using the same one or more
frequencies. Ex. 1003, § 163. Agee explicitly discloses MIMO
systems, and a POSITA would have understood this type of system
allows for transmission of signals on the same frequencies,
particularly in situations in which network traffic is “bursty” and
single frequency networks are needed. See, e.g., Ex. 1008, 1
[0248]-[0269]; Ex. 1003, 9 163. A POSITA would have understood
that the capability to transmit using the same one or more
frequencies would be desirable because, in a system like that
described in Agee, it is likely there are multiple nodes with the same
sources of interference, so they likely want to avoid—and therefore
not avoid and use—the same frequencies for transmission. Ex.
1003, 9 163.

A POSITA would have been motivated to combine Agee with
McFarland for the reasons addressed in the Request. See Sections
I.B.4-5; Ex. 1003, 9 164.

E.g.. Agee

A further advantage of the present form of the invention is
the ability to adaptively select and use ad-hoc, single-
frequency networks on all or part of the network, under
conditions when network traffic is bursty, that 1s, when there are
significant disparities between the high and low content
volumes of traffic being communicated amongst that part of the
network.
Ex. 1008, 9 [0258].

Claim 90

90. The method of claim | As previously discussed, Agee in view of McFarland and Ton
53, wherein the filtered | discloses, or at least renders obvious, all elements of claim 53.
first transmission signal | Further, Agee in combination with McFarland discloses the
and the filtered second additional limitations in claim 90.

transmission signal are

transmitted using the First, Agee in combination with McFarland disclose wherein the
same frequency band. filtered first transmission signal and the filtered second
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transmission signal are transmitted (e.g., filtered signal from at least
two different nodes in Agee’s multi-node network that avoid certain
frequencies based on Agee’s teaching of limiting the number of
channels a node can use based on the internode channel response in
combination with McFarland’s teaching that channel selection is
accomplished via a command from the receiver). See limitations
[53.1], [53.2], [53.8]; Ex. 1003, § 166.

As discussed supra in claim 87, both Agee and McFarland disclose
inventions drawn to wireless communication networks that transmit
signals across frequency bands. See, e.g., Ex. 1008, § [0004]; Ex.
1009, 6:10-15. Agee specifically discloses signals sent with “a
bandwidth W7, which a POSITA would have understood
corresponds to a frequency band. Ex. 1008, [ [0119], [0195]; Ex.
1003, 9 167. A POSITA would have understood, and consistent
with the disclosures in Agee and McFarland, that for a signal to be
transmitted properly it must be sent via a frequency band. See, e.g.,
Ex. 1008, 4 [0004]; Ex. 1009, 6:10-15; Ex. 1003, § 167. A POSITA
would have understood that nodes across the network send signals
at frequencies within the same range of frequencies (i.e., same
Jfrequency band) in certain situations depending on environment and
other network conditions, rendering this claim obvious. See, e.g.,
Ex. 1008, 94 [0248]-[0269]; Ex. 1003, 9 167.

A POSITA would have been motivated to combine Agee with
McFarland for the reasons addressed in the Request. See Sections
II.B.4-5; Ex. 1003, 9 168.

E.g.. Agee

A further advantage of the present form of the invention is
the ability to adaptively select and use ad-hoc, single-
frequency networks on all or part of the network, under
conditions when network traffic is bursty, that 1s, when there are
significant disparities between the high and low content
volumes of traffic being communicated amongst that part of the
network.
Ex. 1008, 9 [0258].

Claim 91

[91.0] The method of As previously discussed, Agee in view of McFarland and Ton

claim 53, wherein the discloses, or at least renders obvious, all elements of claim 53.
filtered first transmission
signal is transmitted Agee in combination with McFarland further disclose wherein the
using a first frequency filtered first transmission signal is transmitted using a first
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that is based on the
instruction

frequency that is based on the instruction (e.g., filtered signal that
avoids certain frequencies based on Agee’s teaching of limiting the
number of channels a node can use based on the internode channel
response in combination with McFarland’s teaching that channel
selection is accomplished via a command from the receiver). See
limitations [53.1], [53.2], [53.8]; Ex. 1003, 9 169.

As explained in [87.0] and [87.1], both Agee and McFarland
separately disclose signal transmission using at least a frequency
within a frequency band—as would any wireless network at the time
of the invention. Ex. 1003, q 170. Similarly, the prior art discloses
signal transmission using a first frequency, because a signal must be
transmitted at a frequency, and it would have been obvious to a
POSITA that the transmission frequency could be within an
identified frequency bandwidth, so a POSITA would have found it
obvious to transmit the filtered first transmission signal using a first
Sfrequency. Id.

A POSITA would have been motivated to combine Agee with
McFarland for the reasons addressed in the Request. See Sections
I1.B.4-5; Ex. 1003, q 171.

[91.1] and the filtered
second transmission
signal is transmitted
using a second
frequency that is based
on another instruction
received from the third
node.

[92.0] The method of
claim 53, wherein the
filtered first transmission
signal is transmitted
using a frequency that is
based on the instruction

Claim 92

See [91.0], supra. Similar to the above limitation, Agee in
combination with McFarland disclose the filtered second
transmission signal is transmitted using a second frequency that is
based on another instruction received from the third node (e.g.,
filtered signal that avoids certain frequencies based on Agee’s
teaching of limiting the number of channels another node can use
based on the internode channel response in combination with
McFarland’s teaching that channel selection is accomplished via a
command from the receiver). See limitations [53.1], [53.2], [53.8];
Ex. 1003, § 172.

As previously discussed, Agee in view of McFarland and Ton
disclose, or at least render obvious, all elements of claim 53. Further,
limitation [92.0] is substantially similar to [91.0], which Agee in
combination with McFarland discloses. See also limitations [53.1],
[53.2], [53.8].

As it would have been obvious to a POSITA that a frequency is
required to send a signal, a POSITA would have found it obvious to
transmit the filfered first transmission signal using a frequency. Ex.
1003, 99 173-174.
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A POSITA would have been motivated to combine Agee with
McFarland for the reasons addressed in the Request. See Sections
I.B.4-5; Ex. 1003, 9 175.

[92.1] and the filtered
second transmission
signal is transmitted
using the frequency that
is based on another
instruction received from
the third node.

[93.0] The method of
claim 53, wherein the
filtered first transmission
signal is transmitted
using a frequency band
that is selected based on
the instruction

Claim 93

Limitation [92.1] is substantially similar to [91.1], which Agee in
combination with McFarland discloses. See also limitations [53.1],
[53.2], [53.8].

As it would have been obvious to a POSITA that a frequency is
required to send a signal, a POSITA would have found it obvious to
transmit the filtered second transmission signal using a frequency.
Ex. 1003, 9 176-177.

As previously discussed, Agee in view of McFarland and Ton
discloses, or at least renders obvious, all elements of claim 53.
Further, limitation [93.0] is identical to [87.0], which Agee in
combination with McFarland disclose as previously addressed. Ex.
1003, 9 178.

[93.1] and the filtered
second transmission
signal is transmitted
using the frequency band
that is selected based on
another instruction
received from the third
node.

[94.0] The method of
claim 53, wherein at
least one of’...the radio
communications
network includes an
802.11 network...the at
least one antenna
includes multiple
antennas. . .the filtering is
performed using a band
selection filter. ...

Claim 94

Limitation [93.1] is identical to [87.1], which Agee in combination
with McFarland disclose as previously addressed. Ex. 1003, 4 178.

As previously discussed, Agee in view of McFarland and Ton
discloses, or at least renders obvious, all elements of claim 53.
Further, Agee and McFarland render at least several limitations of
claim 94 obvious.

Agee and McFarland disclose wherein at least one of...the radio
communications network includes an 802.11 network (e.g.,
McFarland’s teachings of a communications network that uses the
IEEE 802.11 protocol)...the at least one antenna includes multiple
antennas (e.g., Agee’s MIMO-capable node that includes a multiple
antennae array)...the filtering is performed using a band selection
filter...(e.g., Agee teachings of filtering a signal using a band pass
filter).
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Claim 94 is written in the alternative, including a conjunctive “or
in the penultimate clause. Under Federal Circuit law, because claim
94 includes the conjunction “or” in the penultimate clause, the
claim’s elements must be interpreted in the alternative. See Brown
v. 3M, 265 F.3d 1349, 1352-1353 (Fed. Cir. 2001). “The principle
of law is concisely embodied in the truism that ‘That which infringes
if later anticipates if earlier.”” Polaroid Corp. v. Eastman Kodak
Co., 789 F.2d 1556, 1573 (Fed. Cir. 1986) (citing Pefers v. Active
Mfg. Co., 129 U.S. 530, 537 (1889)). In other words, if just one of
the alternative elements listed in claim 94 is met by the prior art,
then the claim should be found invalid under 35 U.S.C. §§102 and/or
103.

Agee and McFarland explicitly disclose at least several limitations
in claim 94 that have been addressed supra, including but not limited
to:
o the radio communications network includes an 802.11
network (McFarland explicitly discloses a network that uses
the IEEE 802.11 protocol; see Ex. 1009, 2:16-18, 7:10-21);

o the at least one antenna includes multiple antennas (Agee
discloses a multiple antennae array; see Ex. 1008, q [0128]);
and

o the filtering is performed using a band selection filter (Agee
discloses a band pass filter; see Ex. 1008, 44 [0220], [0274]).

Therefore, because Agee and McFarland disclose at least one
element of claim 94, then the entire claim should be found invalid.

E.g.. Agee

With multitone transmission, Orthogonal Frequency Division
Multiplexing (OFDM) becomes more feasible from each node
equipped with a multi-antennae array. There have been several
problems in dynamic wireless electromagnetic communication
networks implementing OFDM (which include both those
designed with static and mobile nodes, and those designed with
only static nodes that must adapt over time to environmental or
network changes, additions, or removals). These problems include
intertone interference, windowing time constraints (generally
requiring short windows), and inapplicability to macrocellular, i.e.
multi-cell, network deployment. One of the objects of the present
embodiment of the invention is to overcome these and other
current OFDM problems in a MIMO environment.
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Ex. 1008, § [0128].

FIG. 25 illustrates in more detail the frequency translator,
detailing the Band Pass Filters, element wise multiplier,
sinusoids, SAW BPF, and LPF elements.
Id., 9 [0220].

In an alternative embodiment the transceiver sends the
transmission signal through Butler Mode Forming circuitry (FIG.
25, Item 380), which includes in a further embodiment a Band
Pass Filter (FIG. 25, Item 382) where the transmission is
reciprocally formed with the shared receiver feeds, and the
number of modes out equals the numbers of antennae,
established as an ordered set with decreasing energy.
Id., q[0274].

E.go., McFarland

As a practical example, the IEEE 802.11 a communication
standard specifies transmission with 52 sub-channel frequencies.
Ex. 1009, 2:16-18.

While the first preferred embodiment of the present invention
provides such advantages iy comparison with the prior art, certain
aspects of the invention may be even further unproved For
example, in order for base, station 4990 to properly receive all
of the signals simultancously, the sepavate transmifting nodes
must transmit their signals with very well maiched sub-
channel frequencies. In an OFDM system bhased on the IEEE
802.11 standard, for example, the sub-channels must be spaced
apart by “300 kHz Thuos, ona 5 GHz carrier, an tnacouracy of 60
parts per mitlion would cause a sub-channel o be transmitted 1nto
the adjacent sub-channel, making it tnpossible o receive either
signal,
Id., 7:10-21.
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