1) Family number: 57700464 (US2014328190A)

Title: CLOUD-BASED MANAGEMENT PLATFORM FOR HETEROGENEOUS WIRELESS DEVICES

Abstract: A method of managing heterogeneous wireless devices in three or more different types of networks is disclosed.
Each type of network uses a different type of radio access technology. The method includes receiving measurement data
from a plurality of heterogeneous wireless devices via a control interface, wherein a heterogeneous wireless device provides
connections to client devices via one or more of the three or more radio access technologies. The method includes searching,
using a processor, for optimized adjustments to one or more parameters associated with one or more of the plurality of
heterogeneous wireless devices based at least in part on a set of network optimization goals and the measurement data
received from the plurality of heterogeneous wireless devices. The method includes transmitting at least some of the
optimized adjustments of the one or more parameters to the one or more of the plurality of heterogeneous wireless devices.
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Title: METHODS AND APPARATUS FOR PROVIDING A WIRELESS EXPANSION NETWORK

Abstract: Methods and apparatus for providing a wireless expansion network. In an aspect, an apparatus includes an
expansion circuit configured to identify at least one of a selected uplink (UL) channel and a selected downlink (DL) channel
that are provided by one of a primary network and an expansion network, and a processing circuit configured to switch to the
at least one of the selected UL and DL channels. An apparatus includes means for obtaining link parameters associated with a
primary network and an expansion network, means for identifying clients that are assigned transmission channels on both
the primary network and the expansion network based on the link parameters, and means for transmitting messages to the
clients to indicate the assigned transmission channels.
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3) Family number: 41631728 (US2008075033A)

Title: COOPERATIVE BEAM-FORMING IN WIRELESS NETWORKS

Abstract: A beam-forming system comprises a cooperative array of wireless terminals coupled to at least one wireless wide
area network (WWAN) and communicatively coupled to a wireless local area network (WLAN) configured to provide
information exchanges between the wireless terminals. A cooperative beam-forming system employing the WLAN provides
antenna-array processing benefits (such as frequency reuse, interference rejection, array-processing gain, antenna-switching
diversity) to the individual wireless terminals. A network access operator facilitates network control functionality between the

WWAN and the cooperative array of wireless terminals.
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Title: RESOURCE ALLOCATION IN CO-EXISTENCE MODE

Abstract: Techniques are disclosed that allow for resource allocation during situations requiring co-existence in cognitive
radios. Even under situations of bandwidth scarcity, the techniques allow various users to be guaranteed quality of service
(QoS) by proper distribution and allocation of resources. The techniques allow wireless communication systems to operate in
a normal mode and a co-existence mode. In the co-existence mode of operation, sub-frame creation, sharing and zone
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formation schemes are implemented that enable the existing underlying frame structure to remain intact and inter-operable
with the legacy systems and at the same time, provide a guaranteed QoS. The zones effectively create partitions in space,
time and frequency, which result in interference avoidance and allow various users in neighboring cells to communicate on
the same frequencies.
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5) Family number: 64685174 (IN201631042984A)
Title: METHOD AND APPARATUS FOR OPTIMAL TARGET CHANNEL SEQUENCE FOR A WIRELESS COMMUNICATION SYSTEM

Abstract: The present invention develops a method and apparatus incorporating Target Channel Sequence (TCS) generation
and allocation operations that support cost-effective Voice over IP (VoIP) communication with Quality of Service (QoS)
guarantees among higher number of opportunistic users in wireless communication system using Cognitive Radio (CR)
technology that further increases spectrum utilization. Challenges of this invention include development of apparatus with
robust CR based methods to avoid QoS degradation and channel access collisions during spectrum handoff operations by CR
users. This invention incorporates TCS Generator apparatus that executes time-bound low-complexity optimal TCS method
integrated with fair channel allocation and consensus operations and sustains VoIP calls for CR users with reduced spectrum
handoff delays. P_TCS and R_TCS further ensure channel availability for all users. This invention is applicable to next-
generation networks like 5G networks for incorporating VoIP services in social-networking, multimedia and Internet-of-Things
centric applications with reduced spectrum congestion using CR networks.
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6) Family number: 48320766 (US2011039554A)
Title: METHODS AND APPARATUS FOR PERFORMANCE OPTIMIZATION OF HETEROGENOUS WIRELESS SYSTEM COMMUNITIES

Abstract: Methods and apparatus for enhancing the operation and capacity of a wireless coexistence community having
devices with multiple differing air interfaces that share physical or spectral access resources such as time, frequency, code,
etc. These methods and apparatus allow the multiple devices to manage interference among one another fairly or according
to one or more policy objectives, despite having different physical layer operations and implementations. In one
embodiment, a mathematics-based model is utilized in accordance with device profiles to intelligently optimize the operation
of one or more of the wireless devices according to a "good neighbor" paradigm.
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7) Family number: 64382128 (US2017272956A)
Title: INTER-NETWORK SHARED FREQUENCY SPECTRUM OPTIMIZATION SYSTEM AND METHOD

Abstract: Disclosed are an inter-network shared frequency spectrum optimization system and method. In the optimization
method, a frequency spectrum resource allocated to a first network in a shared frequency spectrum pool comprises a
frequency spectrum resource occupied by an OPEN mode base station in a first cell cluster, and a frequency spectrum
resource allocated to a second network in the shared frequency spectrum pool comprises a frequency spectrum resource
occupied by an OPEN mode base station in a second cell cluster, wherein the frequency spectrum resource occupied by each
OPEN mode base station in the first cell cluster and the frequency spectrum resource occupied by each OPEN mode base
station in the second cell cluster have the same size. The present invention improves the frequency spectrum efficiency and
the base station service quality are improved.
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8) Family number: 54629994 (US2013273881A)
Title: MULTI-MODE DEVICE (MMD) MIDDLEWARE FOR CLOUD SPECTRUM SERVICES SPECTRUM ALLOCATION

Abstract: A platform to facilitate transferring spectrum rights is provided that includes a database to ascertain information
regarding available spectrum for use in wireless communications. The invention provides a middleware component usable in
a mobile terminal device such as a multi-mode device, where the middleware component mediates between an application
program and network interfaces and/or hardware to manage the interaction between the device and a cloud spectrum
service. The middleware component coordinates scanning for available broadcast, multicast, and/or conditional access
platforms, networks, and/or services, as well as maintaining connection with CSS network elements to enable flexible and
optimal use of the spectrum and manages the resources among multiple radios and applications on the platform.
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