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(57) ABSTRACT

Disclosed are a control processing method of an energy-
saving cell and a base station. The method comprises: a base
station to which a basic coverage cell belongs judging
whether a current load state is greater than or equal to a preset
energy saving threshold, where more cells are required to
participate in a service when the current load state is greater
than or equal to the preset energy saving threshold, and the
basic coverage cell refers to a cell unable to be turned off or
enter an energy saving state in order to ensure continuity;
when the current load state is greater than or equal to the
preset energy saving threshold, the base station to which the
basic coverage cell belongs determining a distribution state of
a current service load of a serving cell; the base station to
which the basic coverage cell belongs determining, according
to information of an energy-saving cell and the distribution
state of the current service load, the energy-saving cell to be
deactivated, the energy-saving cell being a cell capable of
entering the energy saving state; and the base station to which
the basic coverage cell belongs deactivating the determined
energy-saving cell. The present invention provides a solution
for selectively activating and deactivating an energy-saving
cell among different systems, and can optimize the existing
energy saving technology, and improve the energy utilization
rate of the entire network.
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A base station serving an essential coverage cell f 201
determines whether a current load state is above
or equal to a preset energy-saving threshold
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A base station serving an essential coverage cell f' 501
determines required activation of an energy-saving
cell according to a current load state
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CONTROL PROCESSING METHOD OF
ENERGY-SAVING CELL AND BASE STATION

[0001] This application claims the benefit of Chinese
Patent Application No. 201010251143.1, filed with the Chi-
nese Patent Office on Aug. 11, 2010 and entitled “Method for
control process of energy-saving cell and base station”, which
is hereby incorporated by reference in its entirety.

FIELD

[0002] The present invention relates to the field of wireless
communications and particularly to a method for a control
process of an energy-saving cell and a base station.

BACKGROUND

[0003] At present the following approaches are available
for energy saving of a mobile communication network.
[0004] 1. Thenumber of site addresses is optimized without
influencing any coverage, capacity and quality of service.
[0005] 2. An effective solution is sought to an improved
utilization ratio of energy sources and lowered power con-
sumption of devices.

[0006] 3. Sustainable energy resources (e.g., wind energy,
solar energy, etc.) are researched and developed.

[0007] Devices at the Radio Access Network (RAN) side
are intended primarily for a demand during high-traffic hours,
and for a cell with three sectors, there are 4 transceivers in
each sector, and thus there are 12 transceivers stay in an active
state all the time although this may not be necessary. If an
energy source control mechanism is introduced, then a traffic
demand can be satisfied so long as there is only one trans-
ceiver kept in a standby state in each sector during low-traffic
hours (e.g., a midnight). If this energy-saving strategy is
applicable to all evolved Nodes B (eNBs), then a considerable
energy source can be saved without influencing any quality of
service.

[0008] For a self-optimized network, energy-saving enti-
ties therein may constitute any one of the following three
architectures:

[0009] 1. A distributed architecture where a network ele-
ment collects necessary information for a self-optimization
process without involving any Operation and Maintenance
(OAM).

[0010] 2. A centralized architecture where OAM collects
information from a network element for triggering an energy-
saving algorithm and then decides a subsequent action of the
network element.

[0011] 3. A hybrid architecture where both of the foregoing
architectures are used in combination.

[0012] An Energy Saving Management (ESM) solution:
the concept of ESM refers to optimization of a utilization ratio
at which resources of the entire network or a part thereof are
utilized. ESM collects and evaluates relevant information
from the network and initiates an appropriate action to adjust
the configuration of the network to thereby satisfy a service
demand.

[0013] The energy-saving solution includes two general
procedures:
[0014] 1. Energy-saving activation: a cell of an eNB is

disabled or the use of a part of devices and resources thereof
is limited for the purpose of energy saving, and the corre-
sponding eNB is brought into an energy-saving state.

[0015] 2. Energy-saving deactivation: a disabled cell is
enabled or the use of devices and resources thereof is resumed
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to satisfy an increased traffic demand and Quality of Service
(QoS) demand, and the corresponding eNB is brought from
an energy-saving state back into a normal state.

[0016] Energy-saving actions include:

[0017] # Disabling/enabling of a cell;

[0018] # Disabling/enabling of a carrier;

[0019] # Disabling/enabling of a transceiver;

[0020] # Disabling/enabling of an eNB; and

[0021] # Others.

[0022] Energy-saving compensation: when a network ele-

ment is brought into an ESM state, a nearby network element
in normal operation will be brought into an energy-saving
compensation state to compensate an energy-saving traffic
loss of an ESM cell through extending a coverage area or
otherwise.

[0023] FIG. 1 is a schematic structural diagram of a net-
work of heterogeneous systems, and as illustrated, the struc-
ture of the network of heterogeneous systems generally
includes S1, Iub, Iu, Abis, Iur-g and other interfaces.

[0024] Inan energy-saving solution and flow in an existing
Long Term Evolution (LTE) system, an essential coverage
cell decides to activate an energy-saving cell under the cov-
erage cell according to a load condition of the coverage cell,
and the corresponding energy-saving cell can disable a trans-
mitter by itselfinto an energy-saving state in the case of a very
low load.

[0025] A drawback of the prior art lies in that all energy-
saving cells under a coverage cell have to be activated when a
energy-saving cell is required to be activated in the energy-
saving solution and flow in the existing LTE system, thus
inevitably resulting in an unnecessary waste of energy.

SUMMARY

[0026] An aspectofthe invention is to provide a method for
acontrol process of an energy-saving cell and a base station so
as to address the problem in the prior art of the impossibility
to control effectively an energy-saving cell in the LTE.
[0027] Thereis provided in an embodiment of the invention
amethod for a control process of an energy-saving cell, which
includes the operations of:

[0028] a base station serving an essential coverage cell
determining whether a current load state of the essential cov-
erage cell is above or equal to a preset energy-saving thresh-
old, where an additional cell or cells are required to partici-
pate in a service when the current load state is above or equal
to the preset energy-saving threshold, and the essential cov-
erage cell refers to a cell that can not be disabled or brought
into an energy-saving state in view of guaranteed continuity;
[0029] the base station serving the essential coverage cell
determining a distribution state of current service loads of
currently serving cells when the current load state is above or
equal to the preset energy-saving threshold;

[0030] the base station serving the essential coverage cell
determining an energy-saving cell to be deactivated accord-
ing to energy-saving cell information and the distribution
state of the current service loads, where the energy-saving cell
is a cell that can be brought into the energy-saving state; and
[0031] the base station serving the essential coverage cell
deactivating the determined energy-saving cell.

[0032] Thereis provided in an embodiment of the invention
amethod for a control process of an energy-saving cell, which
includes the operations of:

[0033] a base station serving an essential coverage cell
determining required activation of an energy-saving cell
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according to a current load state, where the essential coverage
cell refers to a cell that can not be disabled or brought into an
energy-saving state in view of guaranteed continuity, and the
energy-saving cell refers to a cell that can be brought into the
energy-saving state;

[0034] the base station serving the essential coverage cell
instructing energy-saving cells to be brought into a limited
transmission state;

[0035] the base station serving the essential coverage cell
instructing a user equipment to measure a signal or signals of
a local cell and/or an adjacent cell or cells;

[0036] the base station serving the essential coverage cell
determining an energy-saving cell to be activated according
to a local energy-saving strategy and a service demand of the
UE; and

[0037] the base station serving the essential coverage cell
activating the determined energy-saving cell.

[0038] Thereis provided in an embodiment of the invention
a base station including:

[0039] a determination module configured to determine
whether a current load state of the base station serving an
essential coverage cell is above or equal to a preset energy-
saving threshold, where an additional cell or cells are required
to participate in a service when the current load state is above
or equal to the preset energy-saving threshold, and the essen-
tial coverage cell refers to a cell that can not be disabled or
brought into an energy-saving state in view of guaranteed
continuity;

[0040] aload distribution module configured to determine a
distribution state of current service loads of currently serving
cells when the current load state is above or equal to the preset
energy-saving threshold;

[0041] an energy-saving cell determination module config-
ured to determine an energy-saving cell to be deactivated
according to energy-saving cell information and the distribu-
tion state of the current service loads, where the energy-
saving cell is a cell that can be brought into the energy-saving
state; and

[0042] a deactivation module configured to deactivate the
determined energy-saving cell.

[0043] Thereis provided in an embodiment of the invention
a base station including:

[0044] a determination module configured to determine
required activation of an energy-saving cell according to a
current load state of the base station serving an essential
coverage cell, where the essential coverage cell refers to a cell
that can not be disabled or brought into an energy-saving state
in view of guaranteed continuity, and the energy-saving cell
refers to a cell that can be brought into the energy-saving
state;

[0045] aninstruction module configured to instruct energy-
saving cells to be brought into a limited transmission state;

[0046] an instructing module configured to instruct a user
equipment to measure a signal or signals of'a local cell and/or
an adjacent cell or cells;

[0047] an energy-saving cell determination module config-
ured to determine an energy-saving cell to be activated
according to a local energy-saving strategy of the base station
serving the essential coverage cell and a service demand of
the UE; and

[0048] an activation module configured to activate the
determined energy-saving cell.
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[0049] Advantageous effects of the invention are as fol-
lows:
[0050] The solutions to selective activation and deactiva-

tion of an energy-saving cell across heterogeneous systems
are provided to thereby overcome the problem in an LTE
system of an energy waste due to only full activation being
possible, thus optimizing an existing energy-saving technol-
ogy and further improving an energy utilization ratio through-
out a network.

BRIEF DESCRIPTION OF THE DRAWINGS

[0051] FIG. 1 is a schematic structural diagram of a net-
work of heterogeneous systems in the prior art;

[0052] FIG. 2 is a schematic flow chart of performing a
method for a control process of deactivating an energy-saving
cell in an embodiment of the invention;

[0053] FIG. 3 is a schematic diagram of obtaining energy-
saving cell information from OAM in an embodiment of the
invention;

[0054] FIG. 4 is a schematic flow chart of performing a
method for a control process of an energy-saving cell in a first
embodiment of the invention;

[0055] FIG. 5 is a schematic flow chart of performing a
method for a control process of activating an energy-saving
cell in an embodiment of the invention;

[0056] FIG. 6 is a schematic flow chart of performing a
method for a control process of an energy-saving cell in a
fourth embodiment of the invention;

[0057] FIG. 7 is a schematic structural diagram of a first
base station in an embodiment of the invention; and

[0058] FIG. 8 is a schematic structural diagram of a second
base station in an embodiment of the invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0059] A technical solution according to an embodiment of
the invention generally lies in that a cell or node providing an
essential coverage in a hierarchical network architecture is
configured to activate selectively an energy-saving cell
according to a distribution condition of a network load in
combination with associated energy-saving cell information,
e.g., cell coverage areas, cell types or capacities, etc. Embodi-
ments of the invention will be specifically described below
with reference to the drawings.

[0060] General concepts as referred to in this application
will be described at first.

[0061] An energy-saving cell refers to a cell that can be
brought into an energy-saving state, where the so-called
energy-saving state refers to a radio frequency-disabled state.

[0062] A servingcell refers to a cell currently serving a user
equipment.
[0063] A capacity extension cell refers to another radio

access layer (cell) provided in addition to an essential cover-
age layer to increase the capacity of the entire system.
[0064] An essential coverage cell providing an essential
coverage refers to that such a cell can not be disabled or
brought into an energy-saving state in view of guaranteed
continuity.

[0065] FIG. 2 is a schematic flow chart of performing a
method for a control process of deactivating an energy-saving
cell, and as illustrated, deactivation of an energy-saving cell
may include the following operations:

[0066] Operation 201. A base station serving an essential
coverage cell determines whether a current load state of the
essential coverage cell is above or equal to a preset energy-
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saving threshold, where an additional cell or cells are required
to participate in a service when the current load state is above
or equal to the preset energy-saving threshold, and the essen-
tial coverage cell refers to a cell that can not be disabled or
brought into an energy-saving state in view of guaranteed
continuity;

[0067] Operation 202. The base station serving the essen-
tial coverage cell determines a distribution state of current
service loads of currently serving cells when the current load
state is above or equal to the preset energy-saving threshold;
[0068] Operation 203. The base station serving the essen-
tial coverage cell determines an energy-saving cell to be
deactivated according to energy-saving cell information and
the distribution state of the current service loads, where the
energy-saving cell is a cell that can be brought into an energy-
saving state; and

[0069] Operation 204. The base station serving the essen-
tial coverage cell deactivates the determined energy-saving
cell.

[0070] Inan implementation, after the base station serving
the essential coverage cell deactivates the energy-saving cell,
the process may further include:

[0071] The base station serving the essential coverage cell
determines whether a current load state is above or equal to
the preset energy-saving threshold;

[0072] The base station serving the essential coverage cell
determines a distribution state of current service loads of
currently serving cells when the current load state is above or
equal to the preset energy-saving threshold;

[0073] The base station serving the essential coverage cell
determines an energy-saving cell to be deactivated according
to energy-saving cell information and the distribution state of
the current service loads;

[0074] The base station serving the essential coverage cell
deactivates the determined energy-saving cell; and

[0075] The foregoing operations are repeated until the cur-
rent load state is below the preset energy-saving threshold.
[0076] In an implementation, the energy-saving cell infor-
mation may be obtained from OAM.

[0077] In the operation 203, the energy-saving cell to be
deactivated determined by the base station serving the essen-
tial coverage cell according to the energy-saving cell infor-
mation and the distribution state of the current service loads
may be an energy-saving cell in a coverage area after de-
activation, determined by the base station serving the essen-
tial coverage cell, in which the number of UEs is above a
preset number, or an energy-saving cell, determined by the
base station of the essential coverage cell, which can provide
current user equipments with an amount of traffic above a
preset number of bytes after de-activation. Of course, those
skilled in the art can devise other specific approaches to select
an energy-saving cell to be deactivated dependent upon a
practical condition.

[0078] FIG. 3 is a schematic diagram of obtaining energy-
saving cell information from OAM, and as illustrated, a func-
tion entity, a device, etc., with an energy-saving management
function is provided on an essential coverage base station to
transmit an energy-saving cell information obtainment mes-
sage to OAM to thereby obtain energy-saving cell informa-
tion from the OAM. For example, an inquiry about an energy-
saving attribute is made as illustrated.

[0079] In an implementation, the energy-saving cell infor-
mation may be obtained via an S1 and/or X2 interface.
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[0080] 1. Energy-saving cell attribute information may be
transferred to each base station providing an essential cover-
age through the OAM in an inter-RAT (RAT stands for Radio
Access Technology) scenario.

[0081] Energy-saving cell attribute information may be

obtained via an Si interface in the following specific format of
information elements:

[0082] SON Transfer Application Identity (SON Stands for
Self Organizing Networks)
IE/Group Name Range of values Comment
SON Transfer ENUMERATED Indicate required
Application Identity (Cell Load Reporting, transfer of
..., Energy Saving) energy-saving related
information

[0083] SON Transfer Request Container

IE/Group Name Range of values Comment

CHOICE SON Transfer
Application

>Cell Load Reporting
>Energy Saving

NULL
Request destination cell for
transferring energy-saving
information

[0084] SON Transfer Response Container
IE/Group Name Range of values Comment
CHOICE SON Transfer

Application

>Cell Load Reporting

>>Response Cell Load Reporting

Response B.1.5
>Energy Saving

>>Response Energy-saving related
information
[0085] Energy-Saving Related Information

IE/Group Name Range of values Comment

Service Coverage Area Service coverage area

Cell Capacity Indicate cell capacity, e.g.,
bandwidth, central frequency
point, etc.

[0086] A service coverage area may define a circle:

IE/Group Name Range of values ~ Comment

Geographical coordinates Identify coordinates of
central point

Radius Identfy radius of center

[0087] Or a geometrical graph, etc.
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IE/Group Name Range of values Comment

Geometrical graph 1...<maxnoofPoints>
> Geographical

coordinates

Identify coordinates
of a point

[0088] Itis preconfigured according to network planning or
obtained through a driver test.

[0089] 2. Energy-saving cell attribute information may be
transferred to each base station providing an essential cover-
age through the OAM in an inter-eNB scenario.

[0090] Energy-saving cell attribute information may be
obtained via an X2 interface in the following specific format
of information elements:

IE/Group Name Range of values Comment
PCI Physical Cell ID
Cell ID
TAC Tracking Area Code
Broadcast PLMNs 1... Broadcast PLMNs
<maxnoofBPLMNs>
>PLMN Identity
Number of Antenna Ports
PRACH Configuration
MBSFN Subframe Info 0 to MBSFN subframe
maxnoofMBSFN configuration
information
defined in ref. [9]
>Radioframe
Allocation Period
>Radioframe

Allocation Offset
>Subframe Allocation

Service Coverage Area Service coverage area

[0091] In an implementation, the energy-saving cell infor-
mation may include any one or combination of cell coverage
areas, cell types, cell capacities, etc.

[0092] In an implementation, the base station serving the
essential coverage cell may determine the distribution state of
the current traffic loads of the current serving cells in any one
or combination of the following approaches:

[0093] 1. Measurement values of preamble signals of a
local cell where a UE resides and an adjacent cell or cells are
obtained in a periodical or event-triggered UE measurement
report procedure initiated by a serving cell, and location
information of the UE is obtained from comparison of the
measurement values with a pre-configured preamble distri-
bution mapping table.

[0094] Specifically the serving cell initiates the periodical
or event-triggered UE measurement report procedure and
thus obtains the measurement values of the preamble signals
of'thelocal cell where a UE resides and the an adjacent cell or
cells and further compares them with the pre-configured pre-
amble distribution mapping table to thereby obtain the rough
location information of the UE.

[0095] 2. Location information of a UE is obtained in peri-
odical or event-triggered Angle of Arrival (AOA) and Timing
Advance measurement procedures initiated by a serving cell
for the UE.

[0096] Specifically the serving cell initiates for the UE the
periodical or event-triggered AOA and Timing Advance mea-
surement procedures and may estimate roughly from these
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two pieces of information the information on the location
where the UE currently resides.

[0097] 3. Location information of a UE is obtained in a
periodical UE location information report procedure trig-
gered by a serving cell.

[0098] Specifically the serving cell initiates the periodical
UE location information report procedure in which the report
procedure may be performed on a core network, for example,
the eNB transmits a Location Report Request message to an
MME, and the MME returns a Location Report message.
[0099] 4. Location information of a UE is obtained in a
triggered location information report procedure of the UE.
[0100] Specifically the location information report proce-
dure of the UE may be triggered, where the procedure is
performed in a Radio Resource Control (RRC) message.
[0101] A description will be given below in connection
with embodiments.

First Embodiment

[0102] FIG. 4 is a schematic flow chart of performing a
method for a control process of an energy-saving cell in a first
embodiment of the invention, and as illustrated, deactivation
of an energy-saving cell may include the following opera-
tions:

[0103] Operation 401. A base station of an essential cover-
age cell determines whether a current load state is above or
equal to a threshold, and if so, then the process goes to the
operation 402; otherwise, deactivation of an energy-saving
cell is terminated;

[0104] Operation 402. A serving cell determines a distribu-
tion state of loads;

[0105] Operation 403. The serving cell obtains energy-sav-
ing cell information including attribute and state information
of energy-saving cells;

[0106] Operation 404. The serving cell determines an
energy-saving cell to be deactivated according to coverage
area information of the energy-saving cells in combination
with a distribution condition of the loads and capacities of the
energy-saving cells (bandwidths, frequency points and other
information obtained via an S1 interface);

[0107] Operation 405. The base station (eNB) transmits a
deactivation command to the effected cell via an S1 interface;
[0108] Operation 406. The serving cell reevaluates the cur-
rent load state upon reception of an acknowledgment mes-
sage; and

[0109] Operation 407. It is determined whether the current
load state is above or equal to the threshold, and if the essen-
tial coverage load state is below the threshold, then energy-
saving management is terminated; otherwise, the process
goes to the operation 402 and repeats the foregoing operations
until a preset number of repetitions is reached or until the
current load state is below the preset energy-saving threshold.

Second Embodiment

[0110] In this embodiment, a selective energy-saving cell
activation process initiated by an essential coverage cell will
be described from the perspectives of implementations
thereof at respective apparatus in an inter-RAT scenario.
[0111] A base station apparatus providing an essential cov-
erage cell generally performs the following functions:
[0112] 1. To obtain energy-saving cell information upon
determining that a load reaches a threshold;
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[0113] 2. To determine a distribution condition of loads;
and

[0114] 3. To deactivate an energy-saving cell via an S1
interface.

[0115] An OAM apparatus generally performs the follow-
ing functions:

[0116] 1. To configure and provide the energy-saving cell

information to the base station apparatus serving the essential
coverage cell; and

[0117] 2. To configure and provide an energy-saving strat-
egy, the load threshold, etc. to the base station apparatus
serving the essential coverage cell.

[0118] A base station apparatus providing an energy-sav-
ing cell generally performs the following functions:

[0119] 1. To receive a deactivation message from the base
station apparatus serving the essential coverage cell viathe S1
interface and to perform a deactivation operation; and
[0120] 2. To receive cell coverage inquiry information from
the base station apparatus serving the essential coverage cell
via the S1 interface and to feed back corresponding informa-
tion.

Third Embodiment

[0121] In this embodiment, a selective energy-saving cell
activation process initiated by an essential coverage cell will
be described from the perspectives of implementations
thereof at respective apparatuses in an inter-base station sce-
nario.

[0122] A base station apparatus providing an essential cov-
erage cell generally performs the following functions:
[0123] 1. To obtain energy-saving cell information upon
determining that a load state reaches a threshold;

[0124] 2. To determine a distribution condition of loads;
and

[0125] 3. To deactivate an energy-saving cell via an X2
interface.

[0126] An OAM apparatus generally performs the follow-
ing functions:

[0127] 1. To configure and provide energy-saving cell

attribute information to the base station apparatus serving the
essential coverage cell; and

[0128] 2. To configure and provide an energy-saving strat-
egy, the load threshold, etc. to the base station apparatus
serving the essential coverage cell.

[0129] A base station apparatus providing an energy-sav-
ing cell generally performs the following functions:

[0130] 1. To receive a deactivation message from the base
station apparatus serving the essential coverage cell via the
X2 interface and to perform a deactivation operation; and
[0131] 2. To receive cell coverage inquiry information from
the base station apparatus serving the essential coverage cell
via the X2 interface and to feed back corresponding informa-
tion.

[0132] FIG. 5 is a schematic flow chart of performing a
method for a control process of activating an energy-saving
cell, and as illustrated, activation of an energy-saving cell
may include the following operations:

[0133] Operation 501. A base station serving an essential
coverage cell determines required activation of an energy-
saving cell according to a current load state, where the essen-
tial coverage cell refers to a cell that can not be disabled or
brought into an energy-saving state in view of guaranteed
continuity, and the energy-saving cell refers to a cell that can
be brought into an energy-saving state;
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[0134] Operation 502. The base station serving the essen-
tial coverage cell instructs energy-saving cells to be brought
into a limited transmission state;

[0135] Operation 503. The base station serving the essen-
tial coverage cell instructs a user equipment to measure a
signal or signals of a local cell and/or an adjacent cell or cells;
[0136] Operation 504. The base station serving the essen-
tial coverage cell determines an energy-saving cell to be
activated according to a local energy-saving strategy and a
service demand of the UE; and

[0137] Operation 505. The base station serving the essen-
tial coverage cell activates the determined energy-saving cell.
[0138] In an implementation, the base station serving the
essential coverage cell may instruct the energy-saving cells to
be brought into the limited transmission state via an S1 and/or
X2 interface.

[0139] Specifically a relevant cell or cells may be signaled
via an S1/X2 interface in the following format of information
elements:

IE/Group Name Range of values ~ Comment

CHOICE Energy
saving Application

>Limited Transmission List of transmission

Cell List limited cells
>>ECGI Identify cell uniquely
[0140] Inanimplementation, the limited transmission state

may refer to transmission of only limited downlink signals
without any access operation.

[0141] Specifically the limited transmission state of the
energy-saving cell may be a state in which only limited down-
link signals, e.g., a preamble, a synchronization signal, etc.,
are transmitted at the lowest energy without any any access or
other radio operations.

[0142] In an implementation, the base station serving the
essential coverage cell may activate the determined energy-
saving cell via an S1 and/or X2 interface.

[0143] A description will be given below in connection
embodiments

Fourth Embodiment
[0144] FIG. 6 is a schematic flow chart of performing a

method for a control process of an energy-saving cell in a
fourth embodiment of the invention, and as illustrated, acti-
vation of an energy-saving cell may include the following
operations:

[0145] Operation 601. An essential coverage cell transmits
an attempted transmission instruction to all relevant energy-
saving cells when the essential coverage cell decides required
activation of some energy-saving cells according to a current
load state;

[0146] Operation 602. The energy-saving cells are brought
into a limited transmission state in which only limited down-
link signals are transmitted without perform any access or
other operations;

[0147] Operation 603. The essential coverage cell instructs
a relevant user equipment to measure a signal or signals of a
local cell/an adjacent cell or cells;

[0148] Operation 604. The essential coverage cell decides
some energy-saving cells to be activated according to a local
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energy-saving strategy in combination with a service demand
of the UE and other information; and

[0149] Operation 605. The essential coverage cell transmits
a message of deactivating an energy-saving state to the some
energy-saving cells.

Fifth Embodiment

[0150] In this embodiment, a selective energy-saving cell
activation process performed by an essential coverage cell in
an attempted transmission instruction procedure will be
described from the perspective of implementations at respec-
tive apparatuses.

[0151] A base station apparatus providing an essential cov-
erage cell generally performs the following functions:
[0152] 1. To instruct an adjacent cell or cells to be brought
into a limited transmission state;

[0153] 2. To trigger a UE to report a measurement or mea-
surements; and

[0154] 3. To activate an energy-saving cell via an S1 inter-
face.

[0155] A base station apparatus providing an energy-sav-

ing cell generally performs the following functions:

[0156] 1. To receive an attempted transmission instruction
message from the base station apparatus serving the essential
coverage cell via the S1/X2 interface and to be brought into a
limited transmission state; and

[0157] 2. To receive an activation message from the base
station apparatus serving the essential coverage cell via the
S1/X2 interface and to perform an activation operation.
[0158] Based upon the same inventive idea, there is further
provided in an embodiment of the invention a base station,
and since the base station apparatus addresses the problem
under a similar principle to the method for a control process of
an energy-saving cell, reference can be made to the imple-
mentation of the method for an implementation of the base
station apparatus, and a repeated description thereof will be
omitted here.

[0159] FIG. 7 is a schematic structural diagram of a first
base station, and as illustrated, the base station may include:
[0160] a determination module 701 configured to deter-
mine whether a current load state of the base station serving
an essential coverage cell is above or equal to a preset energy-
saving threshold, where an additional cell or cells are required
to participate in a service when the current load state is above
or equal to the preset energy-saving threshold, and the essen-
tial coverage cell refers to a cell that can not be disabled or
brought into an energy-saving state in view of guaranteed
continuity;

[0161] aload distribution module 702 configured to deter-
mine a distribution state of current service loads of currently
serving cells when the current load state is above or equal to
the preset energy-saving threshold;

[0162] an energy-saving cell determination module 703
configured to determine an energy-saving cell to be deacti-
vated according to energy-saving cell information and the
distribution state of the current service loads, where the
energy-saving cell is a cell that can be brought into an energy-
saving state; and

[0163] a deactivation module 704 configured to deactivate
the determined energy-saving cell.

[0164] In an implementation, the base station may further
include:
[0165] acontrol module 705 configured to trigger the deter-

mination module, the load distribution module, the energy-

May 23, 2013

saving cell determination module and the deactivation mod-
ule to operate repeatedly until the current load state is below
the preset energy-saving threshold.

[0166] Inan implementation, the energy-saving cell deter-
mination module may further be configured to obtain the
energy-saving cell information from OAM.

[0167] Inanimplementation, the energy-saving cell deter-
mination module may further be configured to obtain the
energy-saving cell information via an S1 and/or X2 interface.
[0168] Inan implementation, the energy-saving cell deter-
mination module may further be configured to obtain the
energy-saving cell information including any or combination
of cell coverage areas, cell types and cell capacities.

[0169] In an implementation, the load distribution module
may include any one or combination of:

[0170] a first location unit configured to obtain measure-
ment values of preamble signals of a local cell where a UE
resides and an adjacent cell or cells in a periodical or event-
triggered UE measurement report procedure initiated by a
serving cell and to obtain location information of the UE from
comparison of the measurement values with a pre-configured
preamble distribution mapping table;

[0171] a second location unit configured to obtain location
information of a UE in periodical or event-triggered AOA and
Timing Advance measurement procedures initiated by a serv-
ing cell for the UE;

[0172] a third location unit configured to obtain location
information of a UE in a periodical UE location information
report procedure triggered by a serving cell; and

[0173] a fourth location unit configured to obtain location
information of a UE in a triggered location information report
procedure of the UE.

[0174] FIG. 8 is a schematic structural diagram of a second
base station, and as illustrated, the base station may include:
[0175] a determination module 801 configured to deter-
mine required activation of an energy-saving cell according to
a current load state of the base station serving an essential
coverage cell, where the essential coverage cell refers to a cell
that can not be disabled or brought into an energy-saving state
in view of guaranteed continuity, and the energy-saving cell
refers to a cell that can be brought into the energy-saving
state;

[0176] an instruction module 802 configured to instruct
energy-saving cells to be brought into a limited transmission
state;

[0177] an instructing module 803 configured to instruct a
user equipment to measure a signal or signals of a local cell
and/or an adjacent cell or cells;

[0178] an energy-saving cell determination module 804
configured to determine an energy-saving cell to be activated
according to a local energy-saving strategy of the base station
serving the essential coverage cell and a service demand of
the UE; and

[0179] an activation module 805 configured to activate the
determined energy-saving cell.

[0180] In an implementation, the instruction module may
further be configured to instruct the energy-saving cells to be
brought into the limited transmission state via an S1 and/or
X2 interface.

[0181] In an implementation, the activation module may
further be configured to activate the determined energy-sav-
ing cell via an S1 and/or X2 interface.

[0182] In an implementation, the instruction module may
further be configured to instruct the energy-saving cells to be
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brought into the limited transmission state in which only
limited downlink signals are transmitted in the energy-saving
cells without any access operation.

[0183] For the convenience of a description, the respective
components of the foregoing apparatuses have been
described respectively by functionally dividing them into
respective modules or units. Of course the functions of the
respective modules or units can be performed in the same one
or a plurality of items of software or hardware to put the
invention into practice.

[0184] As can be apparent from above, in the technical
solution according to the embodiments of the invention, a cell
or node providing an essential coverage in a hierarchical
network architecture is configured to activate selectively an
energy-saving cell according to a distribution condition of a
network load in combination with associated energy-saving
cell information, e.g., cell coverage areas, cell types or
capacities, etc.

[0185] Specifically, energy-saving cell attribute informa-
tion may be transferred to each base station providing an
essential coverage through OAM.

[0186] Specifically, energy-saving cell attribute informa-
tion including service coverage areas, cell capacities, etc.,
may be obtained via an S1/X2 interface.

[0187] Specifically, rough location information of a UE
may be obtained by comparing measurement values of pre-
amble signals of a local cell where the UE resides and an
adjacent cell or cells with a preconfigured preamble distribu-
tion mapping table. Alternatively a serving cell initiates peri-
odical or event-triggered Angle of Arrival (AOA) and Timing
Advance measurement procedures for a UE, and information
on the location where the UE currently resides may be esti-
mated roughly from these two pieces of information. Alter-
natively a serving cell triggers a periodical UE location infor-
mation report procedure in which the report procedure may
be performed on a core network.

[0188] Specifically an attempted transmission instruction
may be transmitted to a relevant cell or cells via an S1/X2
interface.

[0189] Specifically the limited transmission state of an
energy-saving cell may be defined as a state in which only
limited downlink preamble signals are transmitted at the low-
est energy without any access or other radio operations.
[0190] Specifically a coverage cell decides some energy-
saving cells to be activated according to a local energy-saving
strategy in combination with a preamble measurement or
measurements of a UE, a service demand of the UE and other
information.

[0191] As can be apparent, there are provided in the
embodiments of the invention the solutions to selective acti-
vation and deactivation of an energy-saving cell across het-
erogeneous systems to thereby optimize the existing energy-
saving technology and to further improve an energy
utilization ratio throughout a network.

[0192] Those skilled in the art shall appreciate that the
embodiments of the invention can be embodied as a method,
asystem or a computer program product. Therefore the inven-
tion can be embodied in the form of an all-hardware embodi-
ment, an all-software embodiment or an embodiment of soft-
ware and hardware in combination. Furthermore the
invention can be embodied in the form of a computer program
product embodied in one or more computer useable storage
mediums (including but not limited to a disk memory, a

May 23, 2013

CD-ROM, an optical memory, etc.) in which computer use-
able program codes are contained.

[0193] The invention has been described in a flow chart
and/or a block diagram of the method, the device (system) and
the computer program product according to the embodiments
of the invention. It shall be appreciated that respective flows
and/or blocks in the flow chart and/or the block diagram and
combinations of the flows and/or the blocks in the flow chart
and/or the block diagram can be embodied in computer pro-
gram instructions. These computer program instructions can
be loaded onto a general-purpose computer, a specific-pur-
pose computer, an embedded processor or a processor of
another programmable data processing device to produce a
machine so that the instructions executed on the computer or
the processor of the other programmable data processing
device create means for performing the functions specified in
the flow(s) of the flow chart and/or the block(s) of the block
diagram.

[0194] These computer program instructions can also be
stored into a computer readable memory capable of directing
the computer or the other programmable data processing
device to operate in a specific manner so that the instructions
stored in the computer readable memory create an article of
manufacture including instruction means which perform the
functions specified in the flow(s) of the flow chart and/or the
block(s) of the block diagram.

[0195] These computer program instructions can also be
loaded onto the computer or the other programmable data
processing device so that a series of operational steps are
performed on the computer or the other programmable data
processing device to create a computer implemented process
so that the instructions executed on the computer or the other
programmable device provide steps for performing the func-
tions specified in the flow(s) of the flow chart and/or the
block(s) of the block diagram.

[0196] Although the preferred embodiments of the inven-
tion have been described, those skilled in the art benefiting
from the underlying inventive concept can make additional
modifications and variations to these embodiments. There-
fore the appended claims are intended to be construed as
encompassing the preferred embodiments and all the modi-
fications and variations coming into the scope of the inven-
tion.

[0197] Evidently those skilled in the art can make various
modifications and variations to the invention without depart-
ing from the scope of the invention. Thus the invention is also
intended to encompass these modifications and variations
thereto so long as the modifications and variations come into
the scope of the claims appended to the invention and their
equivalents.

1. A method for a control process of an energy-saving cell,

comprising:

a base station serving an essential coverage cell determin-
ing whether a current load state of the essential coverage
cell is above or equal to a preset energy-saving thresh-
old, wherein an additional cell or cells are required to
participate in a service when the current load state is
above or equal to the preset energy-saving threshold, and
the essential coverage cell refers to a cell that can not be
disabled or brought into an energy-saving state in view
of guaranteed continuity;

the base station serving the essential coverage cell deter-
mining a distribution state of current service loads of
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currently serving cells when the current load state is
above or equal to the preset energy-saving threshold;

the base station serving the essential coverage cell deter-
mining an energy-saving cell to be activated according
to energy-saving cell information and the distribution
state of the current service loads, wherein the energy-
saving cell is a cell that can be brought into the energy-
saving state; and

the base station serving the essential coverage cell deacti-
vating the determined energy-saving cell.

2. The method of claim 1, wherein after the base station
serving the essential coverage cell deactivates the determined
energy-saving cell, the method further comprises the follow-
ing operations of:

the base station serving the essential coverage cell deter-
mining whether a current load state is above or equal to
the preset energy-saving threshold;

the base station serving the essential coverage cell deter-
mining a distribution state of current service loads of
currently serving cells when the current load state is
above or equal to the preset energy-saving threshold;

the base station serving the essential coverage cell deter-
mines an energy-saving cell to be activated according to
the energy-saving cell information and the distribution
state of the current service loads;

the base station serving the essential coverage cell deacti-
vating the determined energy-saving cell; and

repeating the foregoing operations until the current load
state is below the preset energy-saving threshold.

3. The method of claim 1, wherein the energy-saving cell
information is obtained from Operation and Maintenance,
OAM.

4. The method of claim 1, wherein the energy-saving cell
information is obtained via an S1 and/or X2 interface.

5. The method of claim 1, wherein the energy-saving cell
information includes any one or combination of cell coverage
areas, cell types and cell capacities.

6. The method of claim 1, wherein the base station serving
the essential coverage cell determining a distribution state of
current service loads of currently serving cells comprises any
one or combination of:

obtaining measurement values of preamble signals of a
local cell where a User Equipment, UE, resides and an
adjacent cell or cells in a periodical or event-triggered
UE measurement report procedure initiated by a serving
cell and obtaining location information of the UE from
comparison of the measurement values with a pre-con-
figured preamble distribution mapping table;

obtaining location information of a UE in periodical or
event-triggered Angle of Arrival, AOA, and Timing
Advance measurement procedures initiated by a serving
cell for the UE;

obtaining location information of a UE in a periodical UE
location information report procedure triggered by a
serving cell; and

obtaining location information of a UE in a triggered loca-
tion information report procedure of the UE.

7. A method for a control process of an energy-saving cell,

comprising:

a base station serving an essential coverage cell determin-
ing required activation of an energy-saving cell accord-
ing to a current load state, wherein the essential coverage
cell refers to a cell that can not be disabled or brought
into an energy-saving state in view of guaranteed conti-
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nuity, and the energy-saving cell refers to a cell that can
be brought into the energy-saving state;

the base station serving the essential coverage cell instruct-
ing energy-saving cells to be brought into a limited
transmission state;

the base station serving the essential coverage cell instruct-
ing a user equipment to measure a signal or signals of a
local cell and/or an adjacent cell or cells;

the base station serving the essential coverage cell deter-
mining an energy-saving cell to be activated; and the
base station serving the essential coverage cell activat-
ing the determined energy-saving cell.

8. The method of claim 7, wherein the base station serving
the essential coverage cell instructs the energy-saving cells to
be brought into the limited transmission state via an S1 and/or
X2 interface.

9. The method of claim 7, wherein the base station serving
the essential coverage cell activates the determined energy-
saving cell via an S1 and/or X2 interface.

10. The method of claim 7, wherein the limited transmis-
sion state refers to transmission of only limited downlink
signals without any access operation.

11-16. (canceled)

17. A base station, comprising:

a determining module configured to determine required
activation of an energy-saving cell according to a current
load state of the base station serving an essential cover-
age cell, wherein the essential coverage cell refers to a
cell that can not be disabled or brought into an energy-
saving state in view of guaranteed continuity, and the
energy-saving cell refers to a cell that can be brought
into the energy-saving state;

an instruction module configured to instruct energy-saving
cells to be brought into a limited transmission state;

an instructing module configured to instruct a user equip-
ment to measure a signal or signals of a local cell and/or
an adjacent cell or cells;

an energy-saving cell determination module configured to
determine an energy-saving cell to be activated; and

an activation module configured to activate the determined
energy-saving cell.

18. The base station of claim 17, wherein the instruction
module is further configured to instruct the energy-saving
cells to be brought into the limited transmission state via an
S1 and/or X2 interface.

19. The base station of claim 17, wherein the activation
module is fu her configured to activate the determined energy-
saving cell via an S1 and/or X2 interface.

20. The base station of claim 17, wherein the instruction
module is further configured to instruct the energy-saving
cells to be brought into the limited transmission state in which
only limited downlink signals are transmitted in the energy-
saving cells without any access operation.

21. The method of claim 2, wherein the energy-saving cell
information is obtained from Operation and Maintenance,
OAM.

22. The method of claim 2, wherein the energy-saving cell
information is obtained via an S1 and/or X2 interface.

23. The method of claim 2, wherein the energy-saving cell
information includes any one or combination of cell coverage
areas, cell types and cell capacities.
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24. The method of claim 2, wherein the base station serving
the essential coverage cell determining a distribution state of
current service loads of currently serving cells comprises any
one or combination of:

obtaining measurement values of preamble signals of a

local cell where a User Equipment, UE, resides and an
adjacent cell or cells in a periodical or event-triggered
UE measurement report procedure initiated by a serving
cell and obtaining location information of the UE from
comparison of the measurement values with a pre-con-
figured preamble distribution mapping table;

obtaining location information of a UE in periodical or

event-triggered Angle of Arrival, AOA, and Timing
Advance measurement procedures initiated by a serving
cell for the UE;

obtaining location information of a UE in a periodical UE

location information report procedure triggered by a
serving cell; and

obtaining location information of a UE in a triggered loca-

tion information report procedure of the UE.

25. The method of claim 7, wherein the base station serving
the essential coverage cell determines an energy-saving cell
to be activated according to a local energy-saving strategy and
a service demand of the UE.

26. The base station of claim 17, wherein the energy-saving
cell determination module is further configured to determine
an energy-saving cell to be activated according to a local
energy-saving strategy of the base station serving the essen-
tial coverage cell and a service demand of the UE.

#* #* #* #* #*
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