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@ Embodiments of systems and techniques are described for energy saving employed by a network
management, NM, apparatus in configuring a value for an energy-saving-coverage attribute and storing a
particular value for this attribute corresponding to a target cell if: the target cell is recommended to be
considered as a candidate cell, the target cell along with at least one other target cell is recommended to
be considered as an entirety of candidate cells, or the target cell is not recommended to be considered as
an entirety of candidate cells to take over coverage when a source cell is about to be transferred to an
energy saving state. Other embodiments may be described and claimed.

Dit octrooi is verleend ongeacht het bijgevoegde resultaat van het onderzoek naar de stand van de techniek en
schriftelijke opinie. Het octrooischrift wijkt af van de oorspronkelijk ingediende stukken. Alle ingediende stukken
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Title
INTER-RAT COVERAGE DETERMINATION FOR ENERGY SAVING
MANAGEMENT

Technical Field
[0001] The present disclosure relates generally to wireless communication, and more
particularly, to systems and techniques for inter-radio access technology (inter-RAT)

coverage determination for energy saving management (ESM).

Background
[0002] ESM techniques have been deployed in wireless communications systems to
switch off components (such as Third Generation Partnership Project Long Term
Evolution (3GPP LTE) or other "hot spot" cells) that are lightly used at off-peak
hours. When such components are switched off, legacy wireless communication
system cells may be relied on to provide services to subscribers. Examples of such
legacy system cells may include universal mobile telecommunications system
terrestrial radio access network (UTRAN) cells or global system for mobile
communications enhanced data rates for global system for mobile communication
evolved radio access networks (GERAN) cells. Existing ESM techniques typically
assume that the coverage of a legacy cell will wholly encompass a hot spot cell, and
thus that the coverage of a switched-off hot spot cell can be taken over by a single
legacy cell. When this assumption fails, existing ESM techniques may prevent

legacy cell-covered components from switching off, resulting in wasted energy.

Brief Description of the Drawings
[0003] Embodiments will be readily understood by the following detailed description
in conjunction with the accompanying drawings. To facilitate this description, like
reference numerals designate like structural elements. Embodiments are illustrated
by way of example, and not by way of limitation, in the figures of the accompanying
drawings.

[0004] FIG. 1 illustrates an environment in which a cell of a first RAT is covered by
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a combination of two cells of RATs different from the first RAT, in accordance with
various embodiments.

[0005] FIGS. 2A and 2B are block diagrams illustrating example ESM integration
reference point (IRP) manager and agent modules, respectively, in accordance with
various embodiments.

[0006] FIG. 3 is a block diagram illustrating an example system for inter-RAT ESM,
in accordance with various embodiments.

[0007] FIG. 4 is a flow diagram of a first example inter-RAT ESM process, in
accordance with various embodiments.

[0008] FIG. 5 is a flow diagram of a second example inter-RAT ESM process, in
accordance with various embodiments.

[0009] FIG. 6 is a block diagram of an example computing device suitable for

practicing the disclosed embodiments, in accordance with various embodiments.

Detailed Description
[0010] Embodiments of systems and techniques are described for determining inter-
RAT coverage for ESM. In some embodiments, a network management (NM)
apparatus may determine that a source cell of a first RAT is triggered to activate an
energy saving state (ESS) and that the source cell is partially overlapped by each of a
plurality of cells of one more networks of one or more RATs different from the first
RAT. The NM apparatus may instruct the source cell to activate the ESS when a
combination of the plurality of cells provides coverage of the source cell. Other
embodiments may be described and claimed.
[0011] The systems and techniques disclosed herein may decrease energy
consumption in wireless communication networks by allowing source cells to go into
an ESS when they are covered by a combination of multiple cells of a different RAT.
The systems and techniques disclosed herein may also improve resource
management in multi-RAT environments by identifying which cells are covered by a
combination of multiple cells of other RATs and thereby providing a more complete
picture of coverage across the multiple RATs. The present disclosure may be

particularly advantageous in self-organizing network (SON) applications, including
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those in which network optimization is centralized in one or more NM apparatus or
other devices.

[0012] In the following detailed description, reference is made to the accompanying
drawings which form a part hereof wherein like numerals designate like parts
throughout, and in which is shown by way of illustration embodiments that may be
practiced. It is to be understood that other embodiments may be utilized and
structural or logical changes may be made without departing from the scope of the
present disclosure. Therefore, the following detailed description is not to be taken in
a limiting sense, and the scope of embodiments is defined by the appended claims
and their equivalents.

[0013] Various operations may be described as multiple discrete actions or
operations in turn, in a manner that is most helpful in understanding the claimed
subject matter. However, the order of description should not be construed as to
imply that these operations are necessarily order dependent. In particular, these
operations may not be performed in the order of presentation. Operations described
may be performed in a different order than the described embodiment. Various
additional operations may be performed and/or described operations may be omitted
in additional embodiments.

[0014] For the purposes of the present disclosure, the phrases "A and/or B" and "A
or B" mean (A), (B), or (A and B). For the purposes of the present disclosure, the
phrase "A, B, and/or C" means (A), (B), (C), (A and B), (A and C), (B and C), or (A,
B and C).

[0015] The description may use the phrases "in an embodiment," or "in
embodiments," which may each refer to one or more of the same or different
embodiments. Furthermore, the terms "comprising," "including," "having," and the
like, as used with respect to embodiments of the present disclosure, are synonymous.
[0016] As may be used herein, the term "module" may refer to, be part of, or include
an Application Specific Integrated Circuit (ASIC), an electronic circuit, a processor
(shared, dedicated, or group) and/or memory (shared, dedicated, or group) that
execute one or more software or firmware programs, a combinational logic circuit,

and/or other suitable components that provide the described functionality.
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[0017] Referring now to FIG. 1, an environment 100 is illustrated in which a number
of cells 102, 104, 106 and 108 of a first RAT variously overlap with cells 110

and 112 of one or more RATs different than the first RAT. For example,

cells 102, 104, 106 and 108 may be E-UTRAN cells, while cell 110 may be a
UTRAN cell and cell 112 may be a GERAN cell.

[0018] In some embodiments, cell 102 may be triggered to activate an ESS. Prior to
the trigger, cell 102 may not be in an ESS, and may instead be in a default state that
is configured to handle normal or peak traffic situations. In an ESS, some functions
or resources of cell 102 may be switched off or otherwise restricted. The specific
functions or resources restricted, and the degree of restriction, may vary by cell type
and usage history, among other variables. The ESS associated with cell 102 may be
such that cell 102 can no longer provide wireless communication service to user
equipment (UE) previously served by cell 102. For example, an evolved nodeB
(eNB) associated with cell 102 or other related circuitry (such as an antenna) may be
transitioned to a low power state. In an ESS, cell 102 may not be visible to any UEs
in its nominal coverage area. In order to avoid service disruptions, in some
embodiments, the coverage area of cell 102 must be covered by one or more other
cells to which the UE may be offloaded before cell 102 may be allowed to activate
an ESS.

[0019] In environment 100, no one of the other first RAT cells 104, 106 and 108
may cover cell 102, nor may any combination of first RAT cells 104, 106 and 108.
Thus, it may not be possible for the UE currently served by cell 102 to be offloaded
via intra-RAT transfer. Additionally, neither cell 110 nor cell 112 (of one or more
networks of one or more RATs different from the first RAT associated with cell 102)
individually may cover cell 102. However, cells 110 and 112 may cover cell 102
when cells 110 and 112 are taken together. In some embodiments, upon a
determination that two or more cells of a RAT different from the first RAT cover
cell 102, the UE originally served by cell 102 may be offloaded to cells 110 and 112
via an inter-RAT handover and cell 102 may activate an ESS. The distribution of
traffic from the source cell to cells 110 and 112 may be based on the traffic loads of

cells 110 and 112 (e.g., to balance the loads on cells 110 and 112), for example.
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Additional embodiments are described herein.

[0020] Referring now to FIGS. 2A and 2B, block diagrams of example ESM
integration reference point (IRP) manager module 200 and agent module 250 are
illustrated, respectively, in accordance with various embodiments. In some
embodiments, the inter-RAT ESM processes described herein may be performed in
whole or in part by interactions between ESM integration IRP manager module 200
and ESM IRP agent module 250. In some embodiments, ESM IRP agent

module 250 may encapsulate a set of ESM functions for one or more network
elements (NEs). NEs may include communication system entities that may include
one or more devices. Examples of NEs may include eNBs, UEs, switches, routers, or
any other communication system component. ESM IRP agent module 250 may be
integrated with an NE, or integrated with a computing device separate from the NE.
In some embodiments, ESM IRP manager module 200 may use information provided
by one or more ESM IRP agents (such as ESM IRP agent module 250) for any of a
number of applications, including configuring trigger conditions for ESS transitions
for different NEs. A number of functions that may be performed by ESM IRP
manager module 200 are described herein.

[0021] ESM IRP manager module 200 and/or agent module 250 may be included at
any of a number of different levels in a wireless communication system (such as a
network management (NM) level or an element management (EM) level) in any of a
number of different apparatuses. For example, in some wireless communication
systems, ESM processes may be centralized at the NM level in one or more NM
apparatuses; in such systems, ESM IRP manager module 200 may provide
instructions to NEs in the system to move to an ESS and set trigger conditions under
which NEs may transition to an ESS, while ESM IRP agent module 250 may provide
condition information to ESM IRP manager module 200 and receive instructions for
certain NEs to transition to an ESS. In some wireless communication system, ESM
processes may be centralized at the EM level (e.g., in one or more EM apparatuses)
or distributed among NEs; in such systems, ESM IRP manager module 200 may set
trigger conditions under which NEs may transition to an ESS, while ESM IRP agent

module 250 may use these trigger conditions to control ESM functions within the
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NEs.

[0022] Various components of ESM IRP manager module 200 and ESM IRP agent
module 250 are now discussed with reference to FIGS. 2A and 2B. The components
illustrated in FIGS. 2A and 2B are examples, and any one or more components may
be omitted, or additional components included, in accordance with the disclosed
embodiments. In some embodiments, a single NE includes at least some of the
functionality of both ESM IRP manager module 200 and ESM IRP agent module 250
and may make ESM decisions autonomously.

[0023] Referring to FIG. 2A, illustrative components of ESM IRP manager

module 200 are shown. ESM IRP manager module 200 may include trigger

module 202. Trigger module 202 may be configured to determine that source cell of
a first RAT is triggered to activate an ESS. As discussed above, an ESS may be a
state in which some functions of the source cell are restricted in resource usage. In
some embodiments, the source cell may be triggered when one or more operating
conditions (constituting a trigger point) are met. For example, the source cell may be
triggered when the load on the source cell crosses below a load threshold, when the
loads on neighboring cells remain below certain load thresholds, when the time of
day is one in which ES techniques are allowed to be implemented (e.g., at night),
whether the first RAT is prioritized for ESM over one or more other RATs
monitored by ESM IRP manager module 200, or any combination of such
conditions. In some embodiments, the network of the first RAT may be an E-
UTRAN. In some embodiments, the network of the first RAT may be an UTRAN.
In some embodiments, trigger module 202 may be configured to determine whether
the source cell (e.g., an eNB serving the source cell) supports inter-RAT ES (e.g.,
whether the source cell includes modules providing one or more inter-RAT ES
functions). This determination may occur before, after, or as part of the
determination of whether the source cell is triggered to activate an ESS.

[0024] In some embodiments in which ESM IRP manager module 200 is included at
an EM-level, such as with an eNB, trigger module 202 may be configured to
determine when operating conditions within the source cell have reached a trigger

point at which the source cell should activate an ESS. In some embodiments, ESM
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IRP manager module 200 may be included at an NM-level.

[0025] ESM IRP manager module 200 may include an overlap module 204. Overlap
module 204 may be configured to determine whether a source cell is partially
overlapped by each of a plurality of cells of one or more networks of one or more
RATs different from the first RAT (i.e., the RAT of the source cell). In some
embodiments, the one or more networks of the one or more RATs different from the
first RAT may include a UTRAN and/or a GERAN. For example, an E-UTRAN
source cell may be overlapped by UTRAN and/or GERAN cells in environments in
which the source cell provides capacity enhancement to, but does not cover, the
UTRAN and/or GERAN cells (e.g., as illustrated by first RAT cell 102 with respect
to other RAT cells 110 and 112 of FIG. 1). In some embodiments, a first portion of
an E-UTRAN source cell may be covered by one UTRAN or GERAN cell, a second
portion of the E-UTRAN source cell may be covered by another UTRAN or GERAN
cell, and a third portion of the E-UTRAN source cell may be covered by both
UTRAN or GERAN cells.

[0026] Overlap module 204 may be further configured to determine whether the
plurality of cells partially overlapping the source cell provides coverage of the source
cell. Coverage may be complete coverage, substantially complete coverage, or
sufficient coverage, for example. In some embodiments, overlap module 204 may
store a value of an energy-saving-coverage (ES-coverage) attribute for each target
cell proximate to a source cell. In some embodiments, a target cell may be adjacent
to a source cell. The value of the ES-coverage attribute may indicate whether and
how the target cell may serve as a candidate cell for taking over coverage for the
source cell if the source cell activates an ESS. In some embodiments, a value for an
ES-coverage attribute may be defined between each pair of cells.

[0027] For example, in some embodiments, an ES-coverage attribute for an target

cell (relative to a source cell) may take one of three values: "yes," "partial" and "no."
A value of "yes" may indicate that the target cell is recommended to be considered as
a candidate cell to take over coverage when the source cell is about to transferred to
an ESS. A value of "partial" may indicate that the target cell is recommended along

with at least one other target cell to be considered as an entirety of candidate cells to
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take over coverage when the source cell is about to be transferred to an ESS. A
value of "no" may indicate that the target cell is not recommended to be considered
as a candidate cell to take over coverage when the source cell is about to be
transferred to an ESS nor is the target cell recommended along with at least one other
target cell to be considered as an entirety of candidate cells to take over coverage
when the source cell is about to be transferred to an ESS.

[0028] To illustrate one implementation of such ES-coverage attributes, Table 1
provides a list of an attribute labeled "IsESCoveredBy" for the cells illustrated in
FIG. 1. The italicized entries in Table 1 indicate inter-RAT ES-coverage attributes
(for the purposes of Table 1, an embodiment is considered in which cell 110 and
cell 112 are of one or more networks of the same RAT, such as a UTRAN or a

GERAN.

ES-coverage attribute Value
Cell 102 IsESCoveredBy Cell 104 Partial
Cell 102 IsESCoveredBy Cell 106 Partial
Cell 102 IsESCoveredBy Cell 108  No
Cell 102 IsESCoveredBy Cell 110 Partial
Cell 102 IsESCoveredBy Cell 112 Partial
Cell 104 IsESCoveredBy Cell 102 Partial
Cell 104 IsESCoveredBy Cell 106 Partial
Cell 104 IsESCoveredBy Cell 108  No
Cell 104 IsESCoveredBy Cell 110 Yes
Cell 104 IsESCoveredBy Cell 112 No
Cell 106 IsESCoveredBy Cell 102 Partial
Cell 106 IsESCoveredBy Cell 104 Partial
Cell 106 IsESCoveredBy Cell 108  No
Cell 106 IsESCoveredBy Cell 110  Yes
Cell 106 IsESCoveredBy Cell 112  No
Cell 108 IsESCoveredBy Cell 102  No
Cell 108 IsESCoveredBy Cell 104  No
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Cell 108 IsESCoveredBy Cell 106  No
Cell 108 IsSESCoveredBy Cell 110 No
Cell 108 IsESCoveredBy Cell 112 Yes
Cell 110 IsESCoveredBy Cell 102 Partial
Cell 110 IsESCoveredBy Cell 104 Partial
Cell 110 IsESCoveredBy Cell 106 Partial
Cell 110 IsESCoveredBy Cell 108  No
Cell 110 IsESCoveredBy Cell 112 No
Cell 112 IsESCoveredBy Cell 102 Partial
Cell 112 IsESCoveredBy Cell 104  No
Cell 112 IsESCoveredBy Cell 106  No
Cell 112 IsESCoveredBy Cell 108 Partial
Cell 112 IsESCoveredBy Cell 110  No

Table 1. Values of ES-coverage attribute ISESCoveredBy for various source

and target cells of FIG. 1.

[0029] A number of techniques which may be executed by overlap module 204 to
identify and store information about overlapping relationships between a source cell
and proximate target cells, including techniques for storing ES-coverage attributes,
are described below with reference to FIG. 4.

[0030] ESM IRP manager module 200 may include instruction module 206.
Instruction module 206 may be configured to instruct a source cell or other NE to
activate an ESS. In some embodiments, instruction module 206 may only provide
such an instruction when sufficient trigger determinations have been made by trigger
module 202 and sufficient overlap determinations have been made by overlap
module 204. In some embodiments, instruction module 206 may be configured to
instruct the source cell to deactivate an ESS. An instruction to deactivate an ESS
may be based on, for example, a traffic load of one or more of the other RAT cells to
which the source cell's traffic was offloaded (e.g., when one of the other RAT cells

becomes overburdened), or based on an operational status of one or more of the other
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RAT cells (e.g., when one or more of the other RAT cells experiences an operational
failure).

[0031] ESM IRP manager module 200 may include notification module 208.
Notification module 208 may be configured to transmit a notification message, for
display to a network operator (e.g., on a visual display device), when the source cell
has activated an ESS. In some embodiments, notification module 208 may be
configured to notify an NM-level component when an eNB or other device related to
the source cell has activated an ESS. In some embodiments, notification module 208
may be configured to notify an NM-level or EM-level component, for example, of
the identities of the plurality of other RAT cells that provide coverage of the source
cell (e.g., by providing cell identifiers for cells 110 and 112 when cell 102 enters an
ESS in FIG. 1). Notification module 208 may configure a desired notification
schedule for ES-function related information (such as load on NEs) and transmit the
notification schedule to ESM IRP agent modules (such as ESM IRP agent

module 250). Notification module 208 may receive such ES-function related
information from ESM IRP agent modules (e.g., activation and deactivation of ESS
for network elements for which the ESM IRP agent is responsible).

[0032] Referring to FIG. 2B, illustrative components of ESM IRP agent module 250
are shown. ESM IRP agent module 250 may include energy consumption

module 252. In some embodiments, energy consumption module 252 may be
configured to provide information about the energy consumption of NEs to ESM IRP
manager module 200. In some embodiments, energy consumption module 252 may
be configured to receive information about energy consumption from the NEs
themselves, and/or aid ESM IRP manager module 200 in accessing this information
from the NEs. Energy consumption information may be used to determine
appropriate thresholds for activating and deactivating ESSs, and determining when
these thresholds have been met, for example.

[0033] ESM IRP agent module 250 may include state module 254. In some
embodiments, state module 254 may be configured to provide information to ESM
IRP manager 200 about the current state of NEs for which ESM IRP agent

module 250 is responsible. Example states include an ESS, a default (non-ESS)
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state, a compensating state (in which the NE is compensating for one or more other
NEs that have activated their own ESS), or a number of other states relating to the
activation or deactivation of ES functions. In some embodiments, state module 254
may be configured to store state information in a memory.

[0034] ESM IRP agent module 250 may include notification module 256. In some
embodiments, notification module 256 may be configured to provide a notification to
ESM IRP manager module 200 when the source cell has activated an ESS (e.g., by
pushing a notification or responding to a query for a notification). Notification
module 256 may receive a desired notification schedule for ES-function related
information from ESM IRP manager module 200. Notification module 256 may
provide ES-function related information, such as activation and deactivation of ESS
for NEs for which ESM IRP agent module 250 is responsible.

[0035] Referring now to FIG. 3, a block diagram of an example system 300 for inter-
RAT ESM is illustrated, in accordance with various embodiments. As discussed
above, an ESM IRP manager module (such as ESM IRP manager module 200 of
FIG. 2) and/or an ESM IRP agent module (such as ESM IRP agent module 250 of
FIG. 2) may be implemented in any of a number of levels and components within a
wireless communication system. Exemplary implementations of ESM IRP manager
modules and ESM IRP agent modules are indicated in FIG. 3, but all
implementations are only illustrative and any one or more implementations may be
omitted while others may be included.

[0036] System 300 may be configured to support networks of one or more RATs,
such as an E-UTRAN. In some embodiments, the RAT(s) supported by system 300
may include the first RAT of cells 102, 104, 106 and 108 in environment 100, and/or
the RATs of cells 110 and 112 (FIG. 1). System 300 may be configured to deliver
any of a number of services, such as multimedia delivery over HTTP, live streaming
over RTP, conversational services (e.g., video conferencing), and TV broadcasting,
for example. System 300 may include other wireless personal area network
(WPAN), wireless local area network (WLAN), wireless metropolitan area network
(WMAN), and/or wireless wide area network (WWAN) devices such as network

interface devices and peripherals (e.g., network interface cards (NICs)), access points
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(APs), redistribution points, end points, gateways, bridges, hubs, efc. to implement a
cellular telephone system, a satellite system, a personal communication system
(PCS), a two-way radio system, a one-way pager system, a two-way pager system, a
personal computer (PC) system, a personal data assistant (PDA) system, a personal
computing accessory (PCA) system, and/or any other suitable communication
system.

[0037] System 300 may include an NM apparatus 302. In some embodiments, NM
apparatus 302 may monitor the components of system 300 and collect measurements
of their performance and the relationships between the components. Based on the
analysis of these measurements and relationships, NM apparatus 302 may identify
potential problems and improvements in the configuration and operation of the
components of system 300, and may implement changes to system 300.

[0038] NM apparatus 302 may include receiver/transmitter module 322.
Receiver/transmitter module 322 may be configured for receiving and transmitting
signals to and from other devices by wired or wireless connections. For example,
receiver/transmitter module 322 may be configured to receive signals from or
transmit signals to an element manager (EM) component of an eNB (such as

eNB 308), a base station (such as any of base stations 310 and 312), a domain
management (DM) apparatus 304 (which may provide management functions for a
domain or other portion of system 300, and may itself include an ESM IRP manager
module and/or an ESM IRP agent module, not shown), or any other suitably
configured devices. In some embodiments, NM apparatus 302 may communicate
with an eNB via a wired connection. In some embodiments, receiver/transmitter
module 322 may include separate receiver circuitry and transmitter circuitry. In
embodiments in which receiver/transmitter module 322 is configured for wireless
communications, it may include, for example, one or more directional or omni-
directional antennas (not shown) such as dipole antennas, monopole antennas, patch
antennas, loop antennas, microstrip antennas, and/or other types of antennas suitable
for reception of radio frequency (RF) or other wireless communication signals.
[0039] NM apparatus 302 may include an ESM IRP manager module 324. ESM IRP

manager module 324 may take any of the forms described above with reference to
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ESM IRP manager module 200 (FIG. 2). ESM IRP manager module 324 may be
coupled with receiver/transmitter module 322. Additional computing device
components, such as one or more processors, memory, input/output (I/O)
components and displays, may be included with NM apparatus 302. Additionally,
the functions of NM apparatus 302 may be distributed across multiple computing
devices.

[0040] System 300 may include one or more eNBs, such as eNB 308. System 300
may also include one or more base stations, such as base stations 310 and 312. In
some embodiments, one or more of base stations 310 and 312 include eNBs.

eNB 308 and base stations 310 and 312 may include a number of components; for
ease of illustration, only the components of eNB 308 are shown in FIG. 3. eNBs
other than eNB 308 and base stations 310 and 312 may have similar components.
The components of eNB 308, discussed in detail below, may be included in one or
more of the eNBs and/or base stations serving any of the cells of FIG. 1, including
cell 102.

[0041] As shown, eNB 308 may include receiver/transmitter module 328.
Receiver/transmitter module 328 may be configured for receiving signals from and
transmitting signals to other devices by wired or wireless connections. For example,
receiver/transmitter module 328 may be configured to transmit and/or receive
wireless signals to/from UE 314, NM apparatus 302, or other devices suitably
configured for wireless communications. In embodiments in which eNB 308 is
configured for wireless communications, receiver/transmitter module 328 may
include, for example, one or more directional or omni-directional antennas (not
shown), as discussed above with reference to receiver/transmitter 322 of NM
apparatus 302.

[0042] eNB 308 may include an ESM IRP agent module 332. ESM IRP agent
module 332 may take any of the forms described above with reference to ESM IRP
agent module 250 (FIG. 2). ESM IRP agent module 332 may be coupled with
receiver/transmitter module 328. Additional computing device components, such as
one or more processors, memory, input/output (I/O) components and displays, may

be included with eNB 308.
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[0043] System 300 may include one or more UEs, such as UEs 314-320. One or
more of UEs 314-320 may include any of a number of wireless electronic devices
such as a desktop computer, a laptop computer, a handheld computer, a tablet
computer, a cellular telephone, a pager, an audio and/or video player (e.g., an MP3
player or a DVD player), a gaming device, a video camera, a digital camera, a
navigation device (e.g., a GPS device), a wireless peripheral (e.g., a printer, a
scanner, a headset, a keyboard, a mouse, efc.), a medical device (e.g., a heart rate
monitor, a blood pressure monitor, efc.), and/or other suitable fixed, portable, or
mobile electronic devices. In some embodiments, one or more of UEs 314-320 may
be a mobile wireless device, such as a PDA, cellular telephone, tablet computer or
laptop computer. Each of UEs 314-320 may include a number of components; for
ease of illustration, only the components of UE 314 are shown in FIG. 3. UEs other
than UE 314 may have similar components.

[0044] As shown, UE 314 may include receiver/transmitter module 334.
Receiver/transmitter module 334 may be configured for receiving wireless signals
from and transmitting wireless signals to other devices. For example,
receiver/transmitter module 334 may be configured to receive wireless signals from
and transmit wireless signals to eNB 308 or other devices suitably configured for
wireless communications. Receiver/transmitter module 334 may include, for
example, one or more directional or omni-directional antennas (not shown), as
discussed above. Additional computing device components, such as one or more
processors, memory, input/output (I/O) components and displays, may be included
with UE 314.

[0045] Referring now to FIG. 4, a flow diagram of example inter-RAT ESM
process 400 is illustrated, in accordance with various embodiments. Process 400
may be executed by, for example, ESM IRP manager module 200 (FIG. 2) or any of
the ESM IRP manager modules described herein. Process 400 may be executed by
any of a number of other components of a wireless communication system that
implement some or all of the ESM IRP manager or agent functions described above.
For example, process 400 may be executed by NM apparatus 302, eNB 308 or base
station 310 (FIG. 3). It may be recognized that, while the operations of process 400
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(and the other processes described herein) are arranged in a particular order and
illustrated once each, in various embodiments, one or more of the operations may be
repeated, omitted or performed out of order. For illustrative purposes, operations of
process 400 may be described as performed by ESM IRP manager module 200

(FIG. 2), but process 400 may be performed by any suitably configured device.
[0046] Process 400 may begin at operation 402, in which ESM IRP manager

module 200 may identify a source cell that supports inter-RAT ES. In some
embodiments, operation 402 may be executed by trigger module 202 (FIG. 2) based
on information received from ESM IRP agent 250 (e.g., the traffic load of one or
more NEs associated with ESM IRP agent 250 is below a threshold value). In some
embodiments, the source cell may be of a network of a first RAT that is a UTRAN or
an E-UTRAN.

[0047] At operation 404, ESM IRP manager module 200 may identify a target cell
proximate to the source cell (identified at operation 402). In some embodiments, a
target cell may be adjacent to the source cell. In some embodiments, operation 404
may be executed by overlap module 204 (FIG. 2) based on information received
from ESM IRP agent 250. In some embodiments, the target cell may be of a network
of a second RAT that is different from the first RAT. For example, in some
embodiments, the target cell may be a UTRAN cell (e.g., a frequency division duplex
(FDD) mode cell, a low chip rate time division duplex (TDD) mode cell, or a high
chip rate TDD mode cell). In some embodiments, the target cell may be a GERAN
cell.

[0048] At operation 406, ESM IRP manager module 200 may determine whether the
target cell (identified at operation 404) is recommended to be considered as a
candidate cell to take over coverage when the source cell is about to be transferred to
an ESS. In some embodiments, operation 404 may be executed by overlap

module 204 (FIG. 2) based on information received from ESM IRP agent 250. If
yes, ESM IRP manager module 200 may proceed to operation 408 and store a first
value for an energy-saving-coverage (ES-coverage) attribute corresponding to the
target cell (such as the "[sCoveredBy" attribute discussed above with reference to

Table 1). For example, the first value may be "yes." In some embodiments, the first
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value may be stored in a memory accessible by overlap module 204, from which it
may be later retrieved if the source cell is triggered to activate an ESS. In some
embodiments, the ES-coverage attribute may be part of an information object class
(IOC) containing radio network-related parameters. Process 400 may then end.
[0049] If ESM IRP manager module 200 determines at operation 406 that the target
cell (identified at operation 404) is not recommended to be considered as a candidate
cell to take over coverage when the source cell is about to be transferred to an ESS,
ESM IRP manager module 200 may proceed to operation 410 and determine whether
the target cell is recommended along with at least one other target cell to be
considered as an entirety of candidate cells to take over coverage when the source
cell is about to be transferred to the ESS. In some embodiments, operation 404 may
be executed by overlap module 204 (FIG. 2) based on information received from
ESM IRP agent 250. If yes, ESM IRP manager module 200 may proceed to
operation 412 and store a second value, different from the first value (stored at
operation 408), for the ES-coverage attribute corresponding to the target cell (such as
the "IsCoveredBy" attribute discussed above with reference to Table 1). For
example, the second value may be "partial." In some embodiments, a source cell that
has a "partial" attribute with a target cell will have a "partial" attribute with at least
one more target cell. Process 400 may then end.

[0050] If ESM IRP manager module 200 determines at operation 410 that the target
cell is not recommended along with at least one other target cell to be considered as
an entirety of candidate cells to take over coverage when the source cell is about to
be transferred to the ESS, ESM IRP manager module 200 may proceed to

operation 414 and store a third value, different from the first and second values (of
operations 408 and 412, respectively), for the ES-coverage attribute corresponding to
the target cell if the target cell is not recommended to be considered as a candidate
cell to take over coverage when the source cell is about to be transferred to an energy
saving state (such as the "IsCoveredBy" attribute discussed above with reference to
Table 1). For example, the third value may be "no." Process 400 may then end.
[0051] In some embodiments, multiple target cells may be identified at

operation 404. In such embodiments, operations 406-412 may be repeated for each
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of the multiple target cells. These operations may be repeated in any of a number of
orders (e.g., operation 406 may be performed for each of the multiple target cells
prior to performing another operation for any of the multiple target cells, or
operations 406-412 may be performed for one cell, then repeated for a next cell,
efc.).

[0052] Referring now to FIG. 5, a flow diagram of example inter-RAT ESM

process 500 executable by a UE (such as UE 314 of FIG. 3) is illustrated, in
accordance with various embodiments. Process 500 may be executed by, for
example, ESM IRP manager module 200 (FIG. 2) or any of the ESM IRP manager
modules described herein. Process 500 may be executed by any of a number of other
components of a wireless communication system that implement some or all of the
ESM IRP manager or agent functions described above. For example, process 500
may be executed by NM apparatus 302, eNB 308 or base station 310 (FIG. 3). For
illustrative purposes, operations of process 500 may be described as performed by
ESM IRP manager module 200 (FIG. 2), but process 500 may be performed by any
suitably configured device.

[0053] Process 500 may begin at operation 502, at which ESM IRP manager
module 200 may determine whether a source cell of a first RAT is triggered to
activate an ESS. In some embodiments, operation 502 may be executed by trigger
module 202 (FIG. 2A). In some embodiments, the network of the first RAT may be
an E-UTRAN. In some embodiments, the network of the first RAT may be an
UTRAN. The ESS may be a state in which some functions of the source cell are
restricted in resource usage. In some embodiments, operation 502 may include
determining when operating conditions within the source cell have reached a trigger
point (e.g., a load threshold for the source cell) at which an eNB is to activate an
ESS. In some embodiments, operation 502 may include determining that the eNB or
other NE associated with the source cell supports inter-RAT ES. If ESM IRP
manager module 200 determines "no" at operation 502, process 500 may end.

[0054] If ESM IRP manager module 200 determines "yes" at operation 502, ESM
IRP manager module 200 may proceed to operation 504, and may determine whether

the source cell is partially overlapped by each of a plurality of cells of one or more
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networks of one or more RATSs different from the first RAT. In some embodiments,
operation 504 may be executed by overlap module 204 (FIG. 2A). In some
embodiments, operation 504 may include determining a set of ES-coverage attributes
(e.g., as illustrated in Table 1) according to process 400 of FIG. 4 or another ES-
coverage attribute determination process. In some embodiments, operation 504 may
include accessing and analyzing a set of stored ES-coverage attributes. In some
embodiments, the network of the first RAT may be an E-UTRAN. In some
embodiments, the one or more networks of the one or more RATS different from the
first RAT may include one or more of a UTRAN or a GERAN. In some
embodiments, the source cell may provide capacity enhancement to, but does not
cover, an UTRAN or a GERAN coverage hole. If ESM IRP manager module 200
determines "no" at operation 504, process 500 may end.

[0055] If ESM IRP manager module 200 determines "yes" at operation 504, ESM
IRP manager module 200 may proceed to operation 506 and determine whether a
combination of the plurality of cells provides coverage of the source cell. In some
embodiments, operation 506 may be executed by overlap module 204 (FIG. 2A). If
ESM IRP manager module 200 determines "no" at operation 506, process 500 may
end. In some embodiments, a source cell may be completely or partially covered by
multiple target cells (e.g., cells stored with a "yes" or other ES-coverage attribute
value at operation 408 of FIG. 4). In such embodiments, one or more of the target
cells may be chosen to compensate the source cell when it activates an ESS (based
on, e.g., the traffic load of the target cells).

[0056] If ESM IRP manager module 200 determines "yes" at operation 506, ESM
IRP manager module 200 may proceed to operation 508 and instruct the source cell
to activate an ESS. In some embodiments, operation 508 may be executed by
instruction module 206 (FIG. 2A). To mitigate service disruptions, the traffic
handled by the source cell prior to activating the ESS may be handed over to the
covering cells identified at operations 502 and 504 (e.g., according to the current
loads of the covering cells).

[0057] At operation 510, ESM IRP manager module 200 may transmit a notification

message for display to a network operator (e.g., at a visual display device) when the
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source cell has activated an ESS. In some embodiments, operation 510 may be
executed by notification module 208 (FIG. 2A). For example, then ESM IRP
manager module 200 is included in an eNB (such as eNB 308 of FIG. 3),

operation 510 may including notifying an NM apparatus when the eNB has activated
an ESS (e.g., based on a trigger point being reached per operation 502 and a
combination of a plurality of inter-RAT cells providing coverage of the source cell
per operations 504 and 506). In some embodiments, the notification of operation 510
may include the identities of the plurality of cells whose combination provides
coverage of the source cell (e.g., the cell identifiers of the plurality of cells).

[0058] At operation 512, ESM IRP manager module 200 may determine whether a
traffic load on one or more of the plurality of cells exceeds a threshold. In some
embodiments, operation 512 may be executed by one or more of trigger module 202
and instruction module 206 (FIG. 2A). If ESM IRP manager module 200 determines
"no" at operation 512, process 500 may end.

[0059] If ESM IRP manager module 200 determines "yes" at operation 512, ESM
IRP manager module 200 may proceed to operation 514 and determine whether the
plurality of cells are in a compromised operational status (e.g., whether any of the
cells have overloaded or failed). In some embodiments, operation 514 may be
executed by one or more of trigger module 202 and instruction module 206

(FIG. 2A). If ESM IRP manager module 200 determines "no" at operation 514,
process 500 may end.

[0060] If ESM IRP manager module 200 determines "yes" at operation 514, ESM
IRP manager module 200 may proceed to operation 516 and instruct the source cell
to deactivate the ESS. In some embodiments, operation 516 may be executed by
instruction module 206 (FIG. 2A). Process 500 may then end.

[0061] FIG. 6 is a block diagram of example computing device 600, which may be
suitable for practicing various disclosed embodiments. For example, some or all of
the components of computing device 600 may be used in any of the components of
system 300 of FIG. 3. Computing device 600 may include a number of components,
including one or more processor(s) 604 and at least one communication chip 606. In

various embodiments, processor 604 may include a processor core. In various
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embodiments, at least one communication chip 606 may also be physically and
electrically coupled to processor 604. In further implementations, communication
chips 606 may be part of processor 604. In various embodiments, computing
device 600 may include PCB 602. For these embodiments, processor 604 and
communication chip 606 may be disposed thereon. In alternate embodiments, the
various components may be coupled without the employment of PCB 602.
Communication chip 606 may be included in any of the receiver and/or transmitter
modules described herein.

[0062] Depending on its applications, computing device 600 may include other
components that may or may not be physically and electrically coupled to PCB 602.
These other components include, but are not limited to, volatile memory (e.g.,
dynamic random access memory 608, also referred to as DRAM), non-volatile
memory (e.g., read-only memory 610, also referred to as "ROM," one or more hard
disk drives, one or more solid-state drives, one or more compact disc drives, and/or
one or more digital versatile disc drives), flash memory 612, input/output
controller 614, a digital signal processor (not shown), a crypto processor (not
shown), graphics processor 616, one or more antenna 618, touch screen display 620,
touch screen controller 622, other visual display devices (such as liquid-crystal
displays, cathode-ray tube displays and e-ink displays, not shown), battery 624, an
audio codec (not shown), a video codec (not shown), global positioning system
(GPS) device 628, compass 630, an accelerometer (not shown), a gyroscope (not
shown), speaker 632, camera 634, and a mass storage device (such as hard disk
drive, a solid state drive, compact disc (CD), digital versatile disc (DVD)) (not
shown), and so forth. In various embodiments, processor 604 may be integrated on
the same die with other components to form a System on Chip (SoC).

[0063] In various embodiments, volatile memory (e.g., DRAM 608), non-volatile
memory (e.g., ROM 610), flash memory 612, and the mass storage device may
include programming instructions configured to enable computing device 600, in
response to execution by processor(s) 604, to practice all or selected aspects of the
processes described herein. For example, one or more of the memory components

such as volatile memory (e.g., DRAM 608), non-volatile memory (e.g., ROM 610),
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flash memory 612, and the mass storage device may include temporal and/or
persistent copies of instructions that, when executed, enable computing device 600 to
operate control module 636 configured to practice all or selected aspects of the
processes described herein. Memory accessible to computing device 600 may
include one or more storage resources that are physically part of a device on which
computing device 600 is installed and/or one or more storage resources that is
accessible by, but not necessarily a part of, computing device 600. For example, a
storage resource may be accessed by computing device 600 over a network via
communications chips 606.

[0064] Communication chips 606 may enable wired and/or wireless communications
for the transfer of data to and from computing device 600. The term "wireless" and
its derivatives may be used to describe circuits, devices, systems, methods,
techniques, communication channels, efc., that may communicate data through the
use of modulated electromagnetic radiation through a non-solid medium. The term
does not imply that the associated devices do not contain any wires, although in some
embodiments they might not. Many of the embodiments described herein may be
used with WiFi and 3GPP/LTE communication systems. However, communication
chips 606 may implement any of a number of wireless standards or protocols,
including but not limited to IEEE 702.20, General Packet Radio Service (GPRS),
Evolution Data Optimized (Ev-DO), Evolved High Speed Packet Access (HSPA+),
Evolved High Speed Downlink Packet Access (HSDPA+), Evolved High Speed
Uplink Packet Access (HSUPA+), Global System for Mobile Communications
(GSM), Enhanced Data rates for GSM Evolution (EDGE), Code Division Multiple
Access (CDMA), Time Division Multiple Access (TDMA), Digital Enhanced
Cordless Telecommunications (DECT), Bluetooth, derivatives thereof, as well as any
other wireless protocols that are designated as 3G, 4G, 5G, and beyond. Computing
device 600 may include a plurality of communication chips 606. For instance, a first
communication chip 606 may be dedicated to shorter range wireless communications
such as Wi-Fi and Bluetooth and a second communication chip 606 may be
dedicated to longer range wireless communications such as GPS, EDGE, GPRS,

CDMA, WiMAX, LTE, Ev-DO, and others.



10

15

20

25

30

22

[0065] In various implementations, computing device 600 may be a laptop, a
netbook, a notebook, an ultrabook, a smart phone, a computing tablet, a personal
digital assistant, an ultra mobile PC, a mobile phone, a desktop computer, a server, a
printer, a scanner, a monitor, a set-top box, an entertainment control unit (e.g., a
gaming console), a digital camera, a portable music player, or a digital video
recorder. In further implementations, computing device 600 may be any other
electronic device that processes data.

[0066] Computer-readable media (including non-transitory computer-readable media
and/or tangible computer-readable media), methods, systems and devices for
performing the above-described techniques are illustrative examples of embodiments
disclosed herein. Additionally, other devices may be configured to perform various
disclosed techniques.

[0067] The following paragraphs describe examples of various embodiments. In
various embodiments, one or more non-transitory computer-readable media has
instructions that, when executed, cause an IRP manager module of a management
apparatus to: identify a source cell that supports inter-RAT energy saving, the source
cell of a network of a first RAT that is a UTRAN or an E-UTRAN; identify a target
cell that is proximate to the source cell, the target cell of a network of a second RAT
that is different from the first RAT; store a first value for an energy-saving-coverage
attribute corresponding to the target cell if the target cell is recommended to be
considered as a candidate cell to take over coverage when the source cell is about to
be transferred to an energy saving state; and store a second value, different from the
first value, for the energy-saving-coverage attribute corresponding to the target cell if
the target cell is recommended along with at least one other target cell to be
considered as an entirety of candidate cells to take over coverage when the source
cell is about to be transferred to the energy saving state. In some embodiments, the
management apparatus is a network management (NM) apparatus. In some
embodiments, the target cell is a UTRAN cell. In some embodiments, the UTRAN
cell is an FDD mode cell, a low chip rate TDD mode cell, or a high chip rate TDD
mode cell. In some embodiments, the target cell is a GERAN cell. In some

embodiments, the first value is yes and the second value is partial. In some
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embodiments, the one or more non-transitory computer-readable media further
includes instructions that, when executed, cause the IRP manager module to store a
third value, different from the first and second values, for the energy-saving-
coverage attribute corresponding to the target cell if the target cell is not
recommended to be considered as a candidate cell to take over coverage when the
source cell is about to be transferred to an energy saving state nor recommended
along with at least one other target cell to be considered as an entirety of candidate
cells to take over coverage when the source cell is about to be transferred to the
energy saving state. In some embodiments, the energy-saving-coverage attribute is
part of an information object class containing radio network-related parameters.
Some embodiments of one or more computer readable media include various
combinations of the foregoing.

[0068] In various embodiments, an NM apparatus includes: a trigger module to
determine that a source cell of a network of a first RAT is triggered to activate an
energy saving state; an overlap module to determine that the source cell is partially
overlapped by each of a plurality of cells of one or more networks of one or more
RATS different from the first RAT; and an instruction module to instruct the source
cell to activate the energy saving state when a combination of the plurality of cells
provides coverage of the source cell. In some embodiments, the network of the first
RAT is an E-UTRAN. In some embodiments, the one or more networks of one or
more RATS different from the first RAT include one or more of a UTRAN or a
GERAN. In some embodiments, the source cell provides capacity enhancement to,
but does not cover, a UTRAN coverage hole or a GERAN coverage hole. In some
embodiments, the instruction module is further to instruct the source cell to
deactivate the energy saving state after instructing the source cell to activate the
energy saving state. In some embodiments, the instruction module is to instruct the
source cell to deactivate the energy saving state based on a traffic load of one or
more of the plurality of cells or based on an operational status of one or more of the
plurality of cells. In some embodiments, the plurality of cells include a first cell and
a second cell, a first portion of the source cell is covered by the first cell but not the

second cell, a second portion of the source cell is covered by the second cell but not



10

15

20

25

30

24

the first cell, and a third portion of the source cell is covered by the first cell and the
second cell. In some embodiments, the NM apparatus further includes a notification
module to transmit a notification message for display to a network operator when the
source cell has activated the energy saving state. In some embodiments, the NM
apparatus further includes a visual display device to display the notification message
transmitted by the notification module. In some embodiments, the energy saving
state includes a state in which some functions of the source cell are restricted in
resource usage. Some embodiments of an NM apparatus include various
combinations of the foregoing.

[0069] In various embodiments, an eNB, serving a source cell of a network of a first
RAT, includes: a trigger module to determine when operating conditions within the
source cell have reached a trigger point at which the eNB is to activate an energy
saving state; an overlap module to determine that the source cell is partially
overlapped by each of a plurality of cells of one or more networks of one or more
RATSs different from the first RAT; and a notification module to notify an NM
apparatus when the eNB has activated the energy saving state, the eNB entering the
energy saving state based on the trigger point being reached and a combination of the
plurality of cells providing coverage of the source cell. In some embodiments, the
eNB further includes an instruction module to instruct the eNB to activate the energy
saving state when the trigger point is reached and a combination of the plurality of
cells provide coverage of the source cell. In some embodiments, the instruction
module is further to instruct the eNB to deactivate the energy saving state. In some
embodiments, the trigger module is further to determine that the eNB supports inter-
RAT energy saving, prior to instruction of the eNB by the instruction module. In
some embodiments, the trigger point includes a load threshold crossing value. In
some embodiments, the network of the first RAT includes a UTRAN or an E-
UTRAN. In some embodiments, the network of the first RAT includes an E-
UTRAN and the one or more networks of the one or more RATs different from the
first RAT include a UTRAN or a GERAN. In some embodiments, the notification
module is further to notify the NM apparatus of identifiers of the plurality of cells

whose combination provides coverage of the source cell. In some embodiments, the
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plurality of cells provides complete coverage of the source cell. Some embodiments
of an eNB include various combinations of the foregoing.

[0070] Although certain embodiments have been illustrated and described herein for
purposes of description, a wide variety of alternate and/or equivalent embodiments or
implementations calculated to achieve the same purposes may be substituted for the
embodiments shown and described without departing from the scope of the present
disclosure. This application is intended to cover any adaptations or variations of the
embodiments discussed herein. Therefore, it is manifestly intended that
embodiments described herein be limited only by the claims.

[0071] Where the disclosure recites "a" or "a first" element or the equivalent thereof,
such disclosure includes one or more such elements, neither requiring nor excluding
two or more such elements. Further, ordinal indicators (e.g., first, second or third)
for identified elements are used to distinguish between the elements, and do not
indicate or imply a required or limited number of such elements, nor do they indicate

a particular position or order of such elements unless otherwise specifically stated.
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CONCLUSIES

1. Werkwijze voor energiebesparing toegepast door een integratie-
referentiepunt (“integration reference point”) (IRP) van een netwerkbeheer- (“network
manager”) (NM) inrichting omvattende het:

configureren door een integratiereferentiepunt- (IRP) module van
een waarde voor een energiebesparingsdekkingsattribuut (“energy-saving-coverage
attribute”) aangeduid als IsESCoveredBy, waarin het ISESCoveredBy ten minste een
omvat van “ja”, “nee” of “partieel”; en

opslaan van een ‘ja”-waarde voor het met een doelcel
corresponderend ISESCoveredBy-attribuut indien de doelcel wordt aanbevolen om te
worden beschouwd als een kandidaatcel voor het overnemen van dekking indien een
broncel op het punt staat om over te gaan in een energiebesparingstoestand.
2. Werkwijze volgens conclusie 1, omvattende het:

opslaan van een ‘“partieel’-waarde voor het met de doelcel
corresponderend IsESCoveredBy indien de doelcel samen met ten minste één
andere doelcel wordt aanbevolen om te worden beschouwd als een geheel van
kandidaatcellen voor het overnemen van dekking indien de broncel op het punt staat
om over te gaan in de energiebesparingstoestand.
3. Werkwijze volgens conclusie 1, omvattende het:

opslaan van een “nee’-waarde voor het met de doelcel
corresponderend IsESCoveredBy-attribuut indien de doelcel niet wordt aanbevolen
om te worden beschouwd als een geheel van kandidaatcellen voor het overnemen
van dekking indien de broncel op het punt staat om over te gaan in de
energiebesparingstoestand.
4. Werkwijze volgens een van de conclusies 1 - 3, waarin de doelcel
een cel is van een landgebonden radiotoegangsnetwerk van een mobiel universeel
telecommunicatie-systeem (“universal mobile telecommunications system terrestrial
radio access network” (UTRAN).
5. Werkwijze volgens een van de conclusies 1 - 3, waarin de doelcel
een cel is van een ontwikkeld universeel landgebonden radiotoegangsnetwerk
(“evolved universal terrestrial radio access network”) (E-UTRAN).
6. Werkwijze volgens conclusie 4, waarin de UTRAN-cel een

frequentieverdeelde duplex- (“frequency division duplex”) (FDD) moduscel, een lage-
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chipsnelheid tijdverdeelde duplex- (“time division duplex”) (TDD) moduscel of een
hoge-chipsnelheid TDD-moduscel is.
7. Werkwijze volgens een van de conclusies 1 - 3, waarin de doelcel
een cel is van een globaal systeem voor mobiele communicatie met verbeterde
datasnelheden voor een globaal systeem voor mobiele communicatie met ontwikkeld
radiotoegangsnetwerk (“global system for mobile communication evolved radio
access network”) (GERAN).
8. Systeem omvattende:

een netwerkbeheer- (“network manager”) (NM) inrichting, waarin de
NM-inrichting ten minste omvat:

een ontvanger en een zender om te communiceren met één of meer
ontwikkelde knooppunten B (“evolved NodeBs”) (eNBs); en

een integratiereferentiepunt- (“integration reference point”) (IRP)
module ingericht voor het implementeren van de werkwijze volgens een van de
conclusies 1 - 7.
9. Netwerkbeheer- (“network manager”) (NM) inrichting omvattende:

een ontvanger en een zender om te communiceren met één of meer
ontwikkelde knooppunten B (“evolved NodeBs”) (eNBs); en

een integratiereferentiepunt- (“integration reference point”) (IRP)
module ingericht voor het implementeren van de werkwijze volgens een van de

conclusies 1 - 7.
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EOB FORM 02.83 (P0414B)

Agentschap NL OCTROOIAANVRAAG NR.:

entsce B . NO 138907
Ministerie van Economische Zaken NL 2012136

ONDERZOEKSRAPPORT
BETREFFENDE HET RESULTAAT VAN HET ONDERZOEK NAAR DE STAND VAN DE TECHNIEK

RELEVANTE LITERATUUR

Calegorie' tl-:gti::; :I‘titr; ‘tl’??l’ tor;:r nodig, aanduiding van speciaal van belang zijnde Zoa:cllal:asl;rg)v;?r ggé;;iﬁcaﬁe

X “3rd Generation Partnership Project; 1-15 INV.
Technical Specification Group Services and HO4W52/02
System Aspects; Telecommunication
management; Evolved Universal Terrestrial ADD.
Radio Access Network (E-UTRAN) Network HO4W24/02
Resource Model (NRM) Integration Reference HO4W24/06
Point (IRP); Information Service (IS) HO4W24/08

(Release 11)",

3GPP STANDARD; 3GPP TS 32.762, 3RD
GENERATION PARTNERSHIP PROJECT (3GPP),
MOBILE COMPETENCE CENTRE ; 650, ROUTE DES
LUCIOLES ; F-06921 SOPHIA-ANTIPOLIS CEDEX
s FRANCE,

deel SA WG5, nr. V11.1.0,

16 maart 2012 (2012-03-16), bladzijden
1-56, XP050580466,

[gevonden op 2012-03-16]

* bladzijde 11, alinea 4.1 *
* bladzijde 23, alinea 6.3.5.1 *
* bladzijde 23, alinea 6.3.6.1 *
* bladzude 24, alinea 6.3.7.1 * Onderzochte gebieden
* bladzijde 25, alinea 6.3.9.1 - alinea van de techniek
6.3.9.3 * HO4W
* Page 41, rij 6, kolom 2 *
* Page 41, rij 6, kolom 3 *
- / -
Indien gewijzigde conclusies zijn ingediend, heeft dit rapport betrekking op de
conclusies ingediend op:
Plaats van onderzoek: Datum waarop het onderzoek werd | Bevoegd ambtenaar:
voltooid:
's-Gravenhage 4 juni 2014 Tavares, José
! CATEGORIE VAN DE VERMEL DE LITERATUUR
X: de conclusie wordt als niet nieuw of nietinventief T: nade indieningsdatum of de voorrangsdatum
beschouwd ten opzichte van deze literatuur gepubliceerde literatuur die niet bezwarend is voor de
Y: de conclusie wordt als niet inventief beschouwd ten octrooiaanvrage, maar wordt vermeld ter verheldering van
opzichte van de combinatie van deze literatuur met de theorie of het principe dat ten grondslag ligt aan de
andere geciteerde literatuur van dezelfde categorie, uitvinding
waarbij de combinatie voor de vakman voor de hand E: eerdere octrooif; rage), gepubliceerd op of na de
liggend wordt geacht indieningsdatum, waarin dezelfde uitvinding wordt
A: niet tot de categorie X of Y behorende literatuur die de beschreven
stand van de techniek beschrijft D: in de cotrooiaanvrage vermeld
O: niet-schriftelijke stand van de techniek L: om andere redenen vermelde literatuur
P: tussen de voorrangsdatum en de indieningsdatum &: lid van dezelfde octrooifamilie of overeenkomstige
gepubliceerde literatuur octrooipublicatie

bladzijde 1 van 3
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EOB FORM 02.83 (P0414C)

OCTROOIAANVRAAG NR.:

NO 138907
NL 2012136
RELEVANTE LITERATUUR

Categorie‘ Literatuur met, voor zover nodig, aanduiding van speciaal van belang zijnde Van belgng voor
tekntgedeelten of figuren. conclusie(s) nr:

X 3GPP: "3rd Generation Partnership 1-15
Project; Technical Specification Group
Services and System Aspects; Study on O0AM
aspects of Inter-RAT Energy Saving;

(Release 11)",

3GPP DRAFT; 32834-200-REVMARKS, 3RD
GENERATION PARTNERSHIP PROJECT (3GPP),
MOBILE COMPETENCE CENTRE ; 650, ROUTE DES
LUCIOLES ; F-06921 SOPHIA-ANTIPOLIS CEDEX
; FRANCE,

1 december 2011 (2011-12-01), XP050578616,
[gevonden op 2011-12-01]

* alinea [4.1.1] *

* alinea [04.3] *

* alinea [0007] *

X '"3rd Generation Partnership Project; 1-15
Technical Specification Group Services and
System Aspects; Telecommunication
management; Energy Saving Management
(ESM); Concepts and requirements (Release
11)",
3GPP STANDARD; 3GPP TS 32.551, 3RD
GENERATION PARTNERSHIP PROJECT (3GPP),

MOBILE COMPETENCE CENTRE ; 650, ROUTE DES
LUCIOLES ; F-06921 SOPHIA-ANTIPOLIS CEDEX
; FRANCE,
deel SA WG5, nr. V11.0.0,
16 maart 2012 (2012-03-16), bladzijden
1-25, XP050580461,
[gevonden op 2012-03-16]
* alinea [4.1.3] *
* alinea [05.1] *
* alinea [05.4] *
* alinea [6.1.4] *
* Annex B *
- / -
' CATEGORIE VAN DE VERMELDE LITERATUUR

X: de conclusie wordt als nist nieuw of nietinventief

beschouwd ten opzichte van deze literatuur

Y: de conclusie wordt als niet inventief beschouwd ten
opzichte van de combinatie van deze literatuur met
andere geciteerde literatuur van dezelfde categorie,
waarbij de combinatie voor de vakman voor de hand
liggend wordt geacht

A: niet tot de oategorie X of Y behorende literatuur die de
stand van de techniek beschrijft

O: niet-schriftelike stand van de techniek

P: tussen de voorrangsdatum en de indieningsdatum
gepubliceerde fiteratuur

T: nade indieningsdatum of de voorrangsdatum
gepubliceerde literatuur die niet bezwarend is voor de
octrooiaanvrage, maar wordt vermeld ter verheldering van
de theorie of het principe dat ten grondslag ligt aan de
uitvinding

E: eerdere octrooi(aanvrage), gepubliceerd op of na de
indieningsdatum, waarin dezelfde uitvinding wordt
beschreven

D: in de octrociaanvrage vermeld

L: om andere redenen vermeide literatuur

&: fid van dezelfde octrooifamilie of overeenkomstige
octrooipubficatie

bladzijde 2 van 3
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OCTROOIAANVRAAG NR.:

X: de conclusie wordt als niet nieuw of nietinventief
beschouwd ten opzichte van deze literatuur

Y: de conclusie wordt als niet inventief beschouwd ten
opzichte van de combinatie van deze literatuur met © theo
andere geciteerde literatuur van dezelfde categorie, uitvinding
waarbi) de combinatie voor de vakman voor de hand
liggend wordt geacht

A: niet tot de categorie X of Y behorende literatuur die de beschreven
stand van de techniek beschrijft

O: niet-gchriftelijke stand van de techniek

P: tussen de voorrangsdatum en de indieningsdatum
gepubliceerde literatuur

T: nade indieningsdatum of de voorrangsdatum
gepubliceerde literatuur die niet bezwarend is voor de
octrooiaanvrage, maar wordt vermeld ter verheldering van
de theorie of het principe dat ten grondslag ligt aan de

E: eerdere octrooi{aanvrage), gepubliceerd op of na de
indieningsdatum, waarin dezelfde uitvinding wordt

D: in de octrooiaanvrage vermeld

L: om andere redenen vermelde literatuur

&: lid van dezelfde ootrooifamilie of oversenkomstige
octrooipublicatie

NO 138907
NL 2012136
RELEVANTE LITERATUUR
Cazegorie' ::letgedee"l'tztr‘l \(/’fooﬁrg zcra::r nedig, aanduiding van speciaal van belang zijnde Z::;g;rzg)v;?r
X WO 2011/134419 Al (HUAWEI TECH CO LTD 1-3,
[CN]; XIA HAITAO [CN]; ZHAO DONG [CN]; Zou|8-11,15
LAN [CN]) 3 november 2011 (2011-11-03)
A * figuren 2, 3 * 4-7,
* tabellen 1-2 * 12-14
* bladzijde 1, regel 17 - bladzijde 2,
regel 5 *
* bladzijde 4, regel 3 - regel 14 *
* bladzijde 5, regel 9 - regel 12 *
* bladzijde 8, regel 21 - bladzijde 9,
regel 5 *
' GO DE VERMELD Uy

bladzijde 3 van 3
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AANHANGSEL BEHORENDE BIJ HET RAPPORT BETREFFENDE
HET ONDERZOEK NAAR DE STAND VAN DE TECHNIEK,

NO 138907
UITGEVOERD IN DE OCTROOIAANVRAGE NR. NL 2012136

Het aanhangsel bevat een opgave van elders gepubliceerde octrooiaanvragen of octrooien (zogenaamde leden van dezelfde octrooifamilie),
die overeenkomen met octrooischriften genoemd in het rapport.

De opgave is samengesteld aan de hand van gegevens uit het computerbestand van het Europees Octrocibureau per

De juistheid en volledigheid van deze opgave wordt noch door het Europees Octrooibureau, noch door het Bureau voor de Industrigle

eigendom gegarandeerd; de gegevens worden verstrekt voor informatiedoeleinden. 04-06-2014
In het rapport Datum van Overeenkomend(e) Datum van
genoemd octrocigeschrift publicatie geschrift(en) publicatie
WO 2011134419 Al 03-11-2011  CN 102238586 A 09-11-2011
EP 2566256 Al 06-03-2013
JP 2013527692 A 27-06-2013
US 2013058269 Al 07-03-2013
WO 2011134419 Al 03-11-2011
Algemene informatie over dit aanhangsel is gepubliceerd in de 'Official Journal' van het Europess Octrooibureau nr 12/82 blz 448 ev



SCHRIFTELIJKE OPINIE

DOSSIER NUMMER INDIENINGSDATUM VOORRANGSDATUM AANVRAAGNUMMER
NO138907 26.04.2013 27.04.2012 NL2012136
CLASSIFICATIE

INV. H04W52/02 ADD. H04W24/02 H04W24/06 H04W24/08

AANVRAGER
Intel Corporation

Deze schriftelijke opinie bevat een toelichting op de volgende onderdelen:

Onderdeel |  Basis van de schriftelijke opinie

Onderdeel Il Voorrang

Onderdeel Ill  Vaststelling nieuwheid, inventiviteit en industriéle toepasbaarheid niet mogelijk
Onderdeel IV De aanvraag heeft betrekking op meer dan één uitvinding

Onderdesl V. Gemotiveerde verklaring ten aanzien van nieuwheid, inventiviteit en
industriéle toepasbaarheid

Onderdeel VI Andere geciteerde documenten
Onderdeel VI Overige gebreken
Onderdeel VIII Overige opmerkingen

RO XROOOX

DE BEVOEGDE AMBTENAAR

Tavares, José

Form NL237A (Dekblad) (July 2006)



Aanvraag nr.

SCHRIFTELIJKE OPINIE NL2012136

Onderdeel | Basis van de Schriftelijke Opinie

1. Deze schriftelijke opinie is opgesteld op basis van de meest recente conclusies ingediend voor aanvang van het
onderzoek.

2. Met betrekking tot nucleotide enjof aminozuur sequenties die genoemd worden in de aanvraag en relevant
zijn voor de uitvinding zoals beschreven in de conclusies, is dit onderzoek gedaan op basis van:

a. type materiaal:
0O sequentie opsomming
O tabel met betrekking tot de sequentie lijst
b. vorm van het materiaal:
O op papier
O in elektronische vorm
¢. moment van indiening/aanlevering:
O opgenomen in de aanvraag zoals ingediend
O samen met de aanvraag elektronisch ingediend
O later aangeleverd voor het onderzoek
3. O In geval er meer dan één versie of kopie van een sequentie opsomming of tabel met betrekking op een
sequentie is ingediend of aangeleverd, zijn de benodigde verklaringen ingediend dat de informatie in de

latere of additionele kopieén identiek is aan de aanvraag zoals ingediend of niet meer informatie bevatten
dan de aanvraag zoals oorspronkelijk werd ingediend.

4. Overige opmerkingen:

NL2378 (July 20086)



Aanvraag nr..

SCHRIFTELIJKE OPINIE NL2012136

Onderdeel V. Gemotiveerde verklaring ten aanzien van nieuwheid, inventiviteit en industriéle
toepasbaarheid

1. Verklaring
Nieuwheid Ja: Conclusies
Nee: Conclusies 1-15
Inventiviteit Ja: Conclusies
Nee: Conclusies 1-15
Industriéle toepasbaarheid Ja: Conclusies 1-15

Nee: Conclusies

2. Citaties en toelichting:

Zie aparte bladzijde

Onderdeel VII Overige gebreken

De volgende gebreken in de vorm of inhoud van de aanvraag zijn opgemerkt:

Zie aparte bladzijde

Onderdeel VIl Overige opmerkingen

De volgende opmerkingen met betrekking tot de duidelijkheid van de conclusies, beschrijving, en figuren, of met
betrekking tot de vraag of de conclusies nawerkbaar zijn, worden gemaakt:

Zie aparte bladzijde

NL2378 (July 2006)



SCHRIFTELIUKE OPINIE AANVRAAGNUMMER
(APARTE BLADZIJDE) NL2012136

BeitemV

Reasoned statement with regard to novelty or inventive step; citations and
explanations supporting such statement

1

D1

D2

D3

D4

The following documents (D) are cited in the search report; the numbering will
be adhered to in the rest of the procedure.

"3rd Generation Partnership Project; Technical Specification Group
Services and System Aspects; Telecommunication management; Evolved
Universal Terrestrial Radio Access Network (E-UTRAN) Network
Resource Model (NRM) Integration Reference Point (IRP); information
Service (IS) (Release 11)",

3GPP STANDARD; 3GPP TS 32.762, 3RD GENERATION
PARTNERSHIP PROJECT (3GPP), MOBILE COMPETENCE CENTRE ;
650, ROUTE DES LUCIOLES ; F-06921 SOPHIA-ANTIPOLIS CEDEX ;
FRANCE,

deel SA WGS, nr. V11.1.0, 16 maart 2012 (2012-03-16), bladzijden 1-56,
XP050580466,

[gevonden op 2012-03-16)

3GPP: "3rd Generation Partnership Project; Technical Specification Group
Services and System Aspects; Study on OAM aspects of Inter-RAT
Energy Saving; (Release 11)",

3GPP DRAFT; 32834-200-REVMARKS, 3RD GENERATION
PARTNERSHIP PROJECT (3GPP), MOBILE COMPETENCE CENTRE ;
650, ROUTE DES LUCIOLES ; F-06921 SOPHIA-ANTIPOLIS CEDEX ;
FRANCE, 1 december 2011 (2011-12-01), XP050578616,

[gevonden op 2011-12-01]

"3rd Generation Partnership Project; Technical Specification Group
Services and System Aspects; Telecommunication management; Energy
Saving Management (ESM); Concepts and requirements (Release 11)",
3GPP STANDARD; 3GPP TS 32.551, 3RD GENERATION
PARTNERSHIP PROJECT (3GPP), MOBILE COMPETENCE CENTRE ;
650, ROUTE DES LUCIOLES ; F-06921 SOPHIA-ANTIPOLIS CEDEX ;
FRANCE,

deel SA WGS5, nr. V11.0.0, 16 maart 2012 (2012-03-16), bladzijden 1-25,
XP050580461,

[gevonden op 2012-03-16]

WO 2011/134419 A1 (HUAWEI TECH CO LTD [CNJ; XIA HAITAO [CN];
ZHAO DONG [CN]; ZOU LAN [CN]) 3 november 2011 (2011-11-03)

Form NL237-3 (separate sheet) (July 2006) (sheet 1)
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(APARTE BLADZIJDE) NL2012136

4.2

Document D1 is considered the closest prior art.

The present application does not meet the criteria of patentability, because
the subject-matter of independent claims 1 and 8 is not new.

Independent claims
Claim 1

Document D1 discloses (the references in brackets applying to this
document):

Werkwijze voor energiebesparing toegepast door een integratiereferentiepunt

van een netwerkbeheer (cf. page 11, 4.1 and page 25, 6.3.9.3) omvattende
het:

configureren door een integratiereferentiepunt-module van een waarde voor
een energiebesparingsdekkingsattribuut aangeduid als ISESCoveredBy,
waarin het IsESCoveredBy ten minste een omvat van "ja", "nee" of

"partieel” (cf. page 41, row 6 column 3); en

opslaan van een "ja"-waarde voor het met een doelcel corresponderend
IsESCoveredBy-attribuut indien de doelcel wordt aanbevolen om te worden
beschouwd als een kandidaatcel voor het overnemen van dekking indien een
broncel op het punt staat om over te gaan in een energiebesparingstoestand

(cf. page 41, row 6 column 2).
Therefore, the the subject-matter of the claim, lacks novelty.

Similar reasoning applies, mutatis mutandis, to claims 8 and 15.

Dependent claims
Novelty

The subject-matter of claims 2-7 and 9-14 is disclosed in the following
passages:

- claims 2, 3, 5, 9, 10, 11: document D1, page 41, row 6 column 2;

- claims 4, 7, 14: document D1, page 25, 6.3.9.1;

- claim 6, 13: document D1, page 23, 6.3.5.1-6.3.6.1 and page 24, 6.3.7.1;
- claim 12: document D1, page 25, 6.3.9.1 and page 41, row 6 column 2.

Therefore, the subject-matter of the claims lack novelty,

Form NL237-3 (separate sheet) (July 2006) (sheet 2)



SCHRIFTELIJKE OPINIE AANVRAAGNUMMER
(APARTE BLADZIJDE) NL2012136

item VI
Certain defects in the application

6 The independent claims are not in the two-part form, which in the present
case would be appropriate, with those features known in combination from the
prior art being placed in the preamble and the remaining features being
included in the characterising part.

6.1 The features of claims are not provided with reference signs placed in
parentheses.

Re item Vili

Certain observations on the application
7 The claims are not clear.

71 Part of the subject-matter described in paragraph 0027, namely the
embodiment's passage (underlined passage for clarity) "A value of "no” may
indicate that the target cell is not recommended to be considered as a
candidate cell to take over coverage when the source cell is about to be

transferred to an ESS por is the target cell recommended along with at least
one other target cell to be considered as an entirety of candidate cells to take

over coverage when the source cell is about to be transferred to an ESS."
does not fall within the scope of the claims. This inconsistency between the
claims and the description leads to doubt concerning the matter for which
protection is sought, thereby rendering the claims unclear.

7.2 The term "global system for mobile communication evolved radio access
network, GERAN" used in claim 7, is not clear, as GERAN is often defined/
used, in the standards of the application, as GSM EDGE Radio Access
Network and the term "evolved", used in the claim and the description (cf.
paragraph 0002), would leave the reader in doubt regarding what standards
are being referred to.

7.3 The term "ontwikkelde NodeBs (eNBs)" in claim 8, was interpreted as
"evolved NodeBs (eNBs)".

7.4 The passage "(for the purposes"” in paragraph 0028 has an unmatched
parenthesis. During examination, it was assumed that a matching closing
parenthesis would be present at the end of the sentence.

7.5 Paragraph 0028 refers "The italicized entries in Table 1". However, no entry in
Table 1 is italicized.

kRN

Form NL237-3 (separate shest) (July 2006) (sheet 3)
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