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(57) Abstract: A method for energy saving in a mobile com-
munication system- is provided in the invention. In the mo-
bile communication system. OAM unit performs centralized
management of the energy saving priorities. The respective
base station obtains energy saving priorities thereof and en-
ergy saving priorities of adjacent base stations, and determine
whether it is a candidate energy saving base station or a can-
didate compensating base station according to a load condi-
tion thereof, and energy saving priority information, thereof
and energy saving priority information of adjacent base sta-
tions. The candidate energy saving base station can commu-
nicate with the adjacent base stations to negotiate about en-
tering an energy saving procedure. With the technical solu-
tions of the invention, OAM unit performs centralized man-
agement of the energy saving priorities, and each base sta-
tion, can determine dynamically whether it is a candidate en-
ergy saving base station or a candidate compensating base
station according to a load condition thereof, and energy sav-
ing priority information thereof and energy saving priority in-
formation of adjacent base stations and communicate with
the adjacent base stations to negotiate about entering an en-
ergy saving procedure. Thus it is possible to accommodate
flexibly and effectively a change to the load conditions so as
to realize the energy saving of the system more reasonable
with an alleviated influence of the energy saving procedure
on the performance of the system.
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Method for Energy Saving in a Mobile Communication

System

Field of the invention

The present disclosure relates to mobile communication technology,

and in particular to energy saving in a mobile communication system.

Background of the invention

A Radio Access Network (RAN) device is typically configured
according to the capacity for processing traffic at a peak time. However
the actual amount of traffic varies over time. For example, the amount of
traffic 1s high in the daytime and low at midnight.

With the introduction of an advanced energy management mechanism,
the device and some functions thereof can be disabled, or resource
consumption of the device and some functions thereof can be limited, at a
low amount of traffic (e.g., at midnight) for the purpose of energy saving.
For example, a base station can operate at high transmission power in the
daytime to support a higher amount of traffic and reduce its transmission
power at a low amount of traffic at midnight. The base station can even
enter a dormancy mode in which no data signal is transmitted at a very
low amount of traffic. In this way, energy consumption throughout the
system can be saved without degrading the quality of a service.

However, reduced transmission power or entering the dormancy mode
may result in an influence on a signal coverage area and some user
equipments may also have to be handovered to the neighboring base
station. An energy saving base station and adjacent base stations thereof
have to perform respective operations to adjust transmission power and
maintain the user experience. For example, when a specific energy saving

base station enters the dormancy mode, several adjacent base stations
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thereof have to boost transmission power to maintain signal coverage with
no coverage holes.

However arbitrarily reduced transmission power may result in signal
coverage holes and have a significant influence upon the user experience,
and arbitrarily increased transmission power of an adjacent base station
may result in serious inter-cell interference.

Therefore a requirement for a specific feasible technical solution is
needed to save energy consumption of a system without degrading the

quality of a service.

Summary of the invention

In the 3GPP Technical Specification (TS) and Technical Report (TR),
only an upper concept of energy saving has been mentioned so far to
disable a base station (e.g., an eNB, etc.) in different use scenarios for the
purpose of energy saving. However no specific feasible technical solution
for saving energy of a mobile communication system has been present.

In order to satisfy the foregoing requirement, the invention proposes a
technical solution based on an energy saving priority to realize energy
saving in a mobile communication system.

In an embodiment of the invention, there is provided a method for
assisting energy saving in an OAM unit, which includes: receiving a load
report of a serving base station; determining an energy saving priority of
the base station at least partially based on the load and the type of the base
station, wherein a base station with a higher load has a lower energy
saving priority.

In an embodiment of the invention, there is proposed a method for
energy saving in a base station, which includes the steps of: S1. obtaining
energy saving priority information of the base station and its adjacent base
stations from an OMA unit; and S2. determining whether the base station
is a candidate energy saving base station or a candidate compensating

base station according to a load of the base station and the energy saving
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priority information of the base station and its adjacent base stations,
wherein the base station is a candidate energy saving base station when
the base station has the highest energy saving priority and the load of the
base station is below a first threshold or a second threshold, and the base
station is a candidate compensating base station when the load of the base
station is below a third threshold and the base station does not have the
highest energy saving priority, wherein the third threshold is above the
first threshold, and the first threshold is above the second threshold.

In an embodiment of the method for energy saving in a base station,
the method further includes the step of S3. communicating with the
adjacent base stations to negotiate about entering an energy saving
procedure.

With the technical solutions of the invention, an Operation,
Administration and Maintenance (OAM) unit performs centralized
management of the energy saving priorities, and respective base stations
perform distributed determination of an energy saving base station based
on the energy saving priorities. Each base station can determine
dynamically whether it is a candidate energy saving base station or a
candidate compensating base station according to a load condition thereof,
and energy saving priority information thereof and energy saving priority
information of adjacent base stations and communicate with the adjacent
base stations to negotiate about entering an energy saving procedure. Thus
it is possible to accommodate flexibly and effectively a change to the load
conditions of the respective base stations in the system, so as to realize
the energy saving of the system more reasonable and effectively with an
alleviated influence of the energy saving procedure on the performance of

the system.

Brief description of drawings

With reference to the following detailed description of the

non-restrictive embodiments, other features, objects and advantages of the
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present invention will be more apparent:

Fig.1 illustrates a configuration schematic diagram of a base station
(cell) in a mobile communication system according to an embodiment of
the invention;

Fig.2 illustrates a flow chart of a method 20 for assisting energy
saving in an Operation, Administration and Maintenance (OAM) unit
according to an embodiment of the invention;

Fig.3 illustrates a flow chart of a method 300 for energy saving in a
base station according to an embodiment of the invention; and

Fig.4 illustrates a multi-hop handover of a load of a base station
according to an embodiment of the invention.

Wherein, through different figures, same or similar reference numerals

refer to corresponding features.

Detailed description of embodiments

Those skilled in the art should appreciate that a base station can be
denominated differently in correspondence to different protocol standards.
For example, a base station is also referred to a node B or an evolved
Node B (eNB) in an LTE system or an LTE-A system. A base station
referred in this application refers, for example, but not limited to, an
evolved Node B in an LTE system or an LTE-A system.

Fig.1 illustrates a configuration schematic diagram of a base station
(cell) in a mobile communication system according to an embodiment of
the invention. Seven cells and respective base stations 10 to 16 thereof are
illustrated, where the cells served by the base stations 11 to 16 are
adjacent cells of the cell served by the base station 10, and all the base
stations 11 to 16 are adjacent base stations of the base station 10. Fig.1
illustrates a typical configuration in a cellular mobile communication
system, and solid circles in the figure generally represent signal coverage
areas of the respective base stations.

Fig.2 illustrates a flow chart of a method 20 for assisting energy
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saving in an Operation, Administration and Maintenance (OAM) unit
according to an embodiment of the invention. As illustrated, the method
200 includes two steps 21 and 22.

In the step 21, the OAM unit receives a load report of a serving base
station.

In the step 22, the OAM unit determines an energy saving priority of
the base station at least partially based on the load and the type of the base
station.

Wherein a base station with a higher load has a lower energy saving
priority.

The load as referred here to is a quantified concept and includes any
combination of the following options:

- A physical resource block actually used by a base station;

- A measurement of a user equipment in a cell served by the base
station; and

- An interference condition in the cell served by the base station.

A specific combination can result from a function with the parameters
set as the foregoing respective options. It is commonly appreciated that a
base station with a larger number of actually used physical resource
blocks has a higher load; a base station with a poorer measurement (e.g.,
reference signal received power, etc.) of a user equipment in a cell served
by the base station has a higher load; and a base station with a worse
interference condition in a cell served by the base station has a higher
load. According to the requirement, any appropriate function can be
selected to determine a load of a base station. In an embodiment of the
invention, for example, a load can simply be equivalent to a physical
resource block actually used by a base station.

A variety of different types of base stations, e.g., a macro base station
(macro BS), a micro base station (micro BS), a pico base station (pico BS),
a femto base station (femto BS), etc., may also exist in a same mobile

communication system. The OAM unit shall further consider the type of a
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base station when it determines an energy saving priority of the base
station. For example, two base stations with substantially the same load,
one macro base station and one micro base station, then the OAM unit can
determine a energy saving priority of the macro base station is higher than
that of the micro base station.

In an embodiment of the invention, the method 20 further includes the
step in which the OAM unit informs a base station about the energy
saving priority information of the base station and its adjacent base
stations thereof. Specifically, the informing progress can be performed by
the OMA unit periodically or in response to a request from the base
station. However a signaling overhead throughout the system can be
further reduced when the informing progress is performed in response to a
request from the base station.

Fig.3 illustrates a flow chart of a method 300 for energy saving in a
base station according to an embodiment of the invention. As illustrated,
the method 30 includes two steps 31 and 32 and will be described below
by taking the base station 10 as an example with reference to Fig.1 and
Fig.3.

In the step 31, the base station 10 obtains energy saving priority
information thereof and energy saving priority information of its adjacent
base stations (i.e., the base stations 11 to 16) from the OAM unit.

This step can be performed by that the OAM unit informing
periodically about the energy saving priority information or by the base
station 10 transmitting a request to the OAM unit according to the
requirement.

In the step 32, the base station 10 determines whether the base station
10 is a candidate energy saving base station or a candidate compensating
base station according to a load thereof, the energy saving priority
information thereof and the energy saving priority information of the
adjacent base stations (i.e., the base stations 11 to 16). A specific

judgment result is determined from the load, energy saving priorities and
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three load thresholds. Wherein, the base station 10 is determined as a
candidate energy saving base station when the energy saving priority of
the base station 10 is the highest among the energy saving priorities
thereof and of the adjacent base station 11 to 16 and the load of the base
station 10 is below a first threshold or a second threshold. The base
station 10 is determined as a candidate compensating base station when
the load of the base station 10 is below a third threshold and the energy
saving priority of the base station 10 is not the highest among the energy
saving priorities thereof and of the adjacent base station 11 to 16. Wherein,
the third threshold is above the first threshold, and the first threshold is
above the second threshold.

As mentioned above, the load referred here to is a quantified concept
and includes any combination of the following options:

- A physical resource block actually used by a base station;

- A measurement of a user equipment in a cell served by the base
station; and

- An interference condition in the cell served by the base station.

A specific combination can result from a function with the parameters
set as the foregoing respective options. It is commonly appreciated that a
base station with a larger number of actually used physical resource
blocks has a higher load; a base station with a poorer measurement (e.g.,
reference signal received power, etc.) of a user equipment in a cell served
by the base station has a higher load; and a base station with a worse
interference condition in a cell served by the base station has a higher
load. According to the requirement, any appropriate function can be
selected to determine a load of a base station. In an embodiment of the
invention, for example, a load can simply be equivalent to a physical
resource block actually used by a base station.

A variety of different types of base stations, e.g., a macro base station
(macro BS), a micro base station (micro BS), a pico base station (pico BS),

a femto base station (femto BS), etc., may also exist in a same mobile
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communication system. Regarding the aspects of transmission power,
serving capacity and etc., different types of base stations have different
confirguration or requirement, so there is a set of three load thresholds
(i.e., the first threshold, the second threshold and the third threshold)
corresponding to a specific type of a base station. In the step 32, the base
station 10 shall determine whether it is a candidate energy saving base
station or a candidate compensating base station by using the set of
thresholds corresponding to the type thereof.

In the method 300, an energy saving procedure can be initiated only
for a candidate energy saving base station, and a possibly generated
handover and coverage holes are generally performed by a candidate
compensating base station. The energy saving procedure as referred in the
invention to includes a reduced transmission power mode or a dormancy
mode. The first threshold and the second threshold are one of triggering
conditions respectively for these two energy saving modes to thereby
make it possible to perform more flexible and refined energy saving
management.

In an embodiment, the base station 10 transmits indication information
to the adjacent base stations 11 to 16 to indicate its identity status of being
a candidate energy saving base station or a candidate compensating base
station upon determining itself as a candidate energy saving base station
or a candidate compensating base station.

All the other base stations 11 to 16 also perform similar steps to
respectively determine their respective identity status and to transmit
corresponding indication information to adjacent base stations thereof.
Then each base station can be aware of the identity statuses (of being a
candidate energy saving base station or a candidate compensating base
station or neither) thereof and of the adjacent base stations thereof.

When the base station 10 is a candidate energy saving base station, the
method 30 further includes the step 33 (not illustrated) of the base station

10 communicates with the adjacent base stations thereof to negotiate
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about entering an energy saving procedure.

In an embodiment, when the base station 10 is a candidate energy
saving base station and the load thereof is below the second threshold, the
step 33 of the method 30 further includes:

- Transmitting a request to an adjacent candidate compensating base
station, the request indicating that the base station 10 desires to enter a
dormancy mode; and

- The base station 10 entering the dormancy mode upon reception of a
compensation acknowledgement from the adjacent candidate
compensating base station.

That is, the loading being below the second threshold is one of the
triggering conditions under which a candidate energy saving base station
enters the dormancy mode. The candidate energy saving base station shall
enter the dormancy mode with the support of an adjacent candidate
compensating base station, a user equipment served by the candidate
energy saving base station will be handed over to the adjacent candidate
compensating base station and also a signal coverage area of the candidate
energy saving base station will be covered by the adjacent candidate
compensating base station. The adjacent candidate compensating base
station is allowed to boost transmission power to cover possible coverage
holes generated by that the candidate energy saving base station enters the
dormancy mode.

For the base station 10 having entered the dormancy mode, it can be
awoken by the signaling of the OAM unit or other upper units. When the
OAM unit or the other upper units transmits a signaling message (for
example, via an interface S1) to the base station 10 to instruct the base
station 10 to exit the dormancy mode upon discovering from the address
information of the user equipment that a user equipment in an area
originally covered by the base station 10 has a load above the second
threshold.

The load being between the first threshold and the second threshold is

9
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one of triggering conditions under which a candidate energy saving base
station enters the reduced transmission power mode. In an embodiment,
when the base station 10 is a candidate energy saving base station and the
load thereof is below the first threshold and above the second threshold,
the step 33 of the method 30 includes: - the base station 10 reduces
transmission power thereof without generating a coverage hole. This
embodiment typically happens in the event that there is no edge user
which needs to be handed over in the cell served by the base station 10.
The dotted circle in Fig.1 generally illustrates a signal coverage area of
the base station 10 at reduced transmission power.

In another embodiment, when the base station 10 is a candidate energy
saving base station and the load thereof is below the first threshold and
above the second threshold and there is an edge user which needs to be
handed over in the cell served by the base station 10, the step 33 of the
method further includes: - the base station 10 communicating with the
adjacent candidate compensating base stations to negotiate about a
handover of an edge user of the cell currently served by the base station
10. Specifically, the base station 10 can transmit a handover request to the
adjacent candidate compensating base stations, and the adjacent candidate
compensating base stations decide whether to accept the handover request
according to their remaining load capacity. Next the base station 10
performs a handover upon reception of an acknowledgement of the
adjacent compensating base stations to accept the handover request. Then
the base station 10 reduces transmission power thereof without generating
a coverage hole; or the base station 10 reduces transmission power thereof,
and the adjacent candidate compensating base stations boost transmission
power such that no coverage hole is generated.

In another embodiment, when the base station 10 is a candidate energy
saving base station and the load thereof is below the first threshold and
above the second threshold and there is an edge user which needs to be

handed over in the cell served by the base station, the step 33 of the
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method 30 includes:

- Transmitting a handover request sequentially to adjacent candidate
compensating base stations with a received signal quality satisfying a
predetermined condition according to the quality order of the received
signal quality, based on the received signal quality report of the user
equipment which needs to be handed over; and

- Handing over the user equipment which needs to be handed over
upon reception of a handover acknowledgement from the adjacent
candidate compensating base stations.

The received signal quality report here can include any combination of
a Reference Signal Received Power (RSRP) indicator, a Received Signal
Strength Indicator (RRSI), a Reference Signal Received Quality (RSRQ)
indicator and a Channel Quality Indicator (CQI). That is, when a received
signal quality of the user equipment for an adjacent candidate
compensating base station does not satisfy a predetermined condition, the
adjacent candidate compensating base station is not allowed to accept a
handover of the user equipment, thereby ensuring the reception
performance experience of the user equipment.

More specifically, in the foregoing step of transmitting the handover
request, the base station 10 firstly transmits the handover request to those
adjacent candidate compensating base stations with a load below the third
threshold and above the first threshold; and these adjacent candidate
compensating base stations will not accept a new handover when their
load changes to be above the third threshold again. If the handover request
of the base station 10 fails to be accepted and acknowledged or partially
fails to be accepted and acknowledged, then the base station 10 transmits
the handover request to those adjacent candidate compensating base
stations with a load below the first threshold; and these adjacent candidate
compensating base stations will not accept a new handover when their
load changes to be above the first threshold again.

In an embodiment, when the base station 10 is a candidate energy
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saving base station and the load thereof is below the first threshold and
above the second threshold and there is an edge user which needs to be
handed over in the cell served by the base station 10, the step 33 of the
method 30 further includes:

- Transmitting the handover request to the adjacent candidate energy
saving base stations when the adjacent candidate compensating base
stations cannot accept the handover request.

In an embodiment, when the load of the base station 12 is below the
third threshold and receives the handover request from the adjacent
candidate energy saving base station 10, the method 30 further includes
the following step besides the steps 31 and 32:

- If a remaining load capacity of the base station 12 satisfies the
handover request, then determining acceptance of a handover and
transmitting a handover acknowledgement to the adjacent candidate
energy saving base station 10.

In another embodiment, when the load of the base station 12 is below
the first threshold and receives the handover request from the adjacent
candidate energy saving base station 10, the method 30 further includes
the following step besides the steps 31 and 32:

- If a remaining load capacity of the base station 12 does not satisfy
the handover request from the adjacent candidate power saving base
station 10, then determining a user equipment which needs to be released
to enable the remaining load capacity to satisfy the handover request from
the adjacent candidate power saving base station 10; and

- Transmitting the handover request sequentially to adjacent candidate
compensating base stations according to the quality order of the received
signal quality, based on the received signal quality report of the user
equipment which needs to be released.

Specifically, the base stations 11 to 16 can be referred to as a first-hop
adjacent base station of the base station 10. The base stations 17 to 19 are

the adjacent base stations of the base station 12, but not the adjacent base
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stations of the base station 10, and the base stations 17 to 19 can be
referred to as a second-hop adjacent base station of the base station 10.
The first-hop adjacent base station 12 with a load below the first threshold
and with an insufficient remaining load capacity can transmit a handover
request to its adjacent second-hop adjacent base stations 17 to 19 of the
base station 10 in a similar way as the candidate energy saving base
station 10 hands over an edge user. When the remaining load capacities of
the second-hop adjacent base stations of the base station 10 still can not
satisfy the demand, the handover request can be further transmitted to the
third-hop adjacent base stations of the base station 10 to release a load.
The procedure of more-hop adjacent base stations of the base station 10 is
similar. The arrows in Fig.4 generally illustrate such a manner of a
multi-hop handover. Through this manner of a multi-hop handover, the
possibility that a handover request of a candidate energy saving base
station will be satisfied can be improved, thereby maximizing energy
saving, and load balancing can be performed throughout the network.

In an embodiment, when those base stations with a load below the
third threshold among the adjacent base stations of the candidate energy
saving base station 10 still can not satisfy the requirement of the received
signal quality of the user equipment which needs to be handed over by the
base station 10, the candidate energy saving base station can further
transmit the handover request to the adjacent base stations with a load
above the third threshold to request these base stations to release a part of
the load to the second-hop adjacent base stations in order to accept a
handover from the base station 10. Then the foregoing manner of a
multi-hop handover can be applied again.

In an embodiment, when the base station 10 is a candidate energy
saving base station and there is no candidate power saving base station or
candidate compensating base station among the adjacent base stations 11
to 16 thereof, the method 30 further includes the following step besides
the steps 31 and 32:

13
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- Transmitting a request sequentially to the adjacent base stations in a
descending order of power saving priorities to request the adjacent base
stations for releasing a load so as to be able to accept the user equipment
which needs to be handed over.

Specifically, the base station 10 firstly transmits a request to a
first-hop adjacent base station with the highest energy saving priority to
request it to release a load. The first-hop adjacent base station with the
highest energy saving priority will perform the foregoing method 30
which would otherwise be performed by the candidate energy saving base
station. If there is no candidate power saving base station or candidate
compensating base station among those second-hop adjacent base stations
of the base station 10 among the adjacent base stations of the first-hop
adjacent base station of the base station 10, then the base station 10
transmits a request to a first-hop adjacent base station with the second
highest energy saving priority to request it to release a load. The first-hop
adjacent base station with the second highest energy saving priority will
perform the foregoing method 30 which would otherwise be performed by
the candidate energy saving base station. If the handover request of the
base station 10 still can not be satisfied, then the base station 10 transmits
a request to a first-hop adjacent base station with the third highest energy
saving priority to request it to release a load, and so on.

If none of the first-hop adjacent base stations of the base station 10
can satisfy the handover request thereof, then the base station 10 further
requests second-hop adjacent base stations to release a load in a
descending order of energy saving priorities.

In another embodiment, there are two or more candidate energy saving
base stations in a specific area, and the procedure of entering an energy
saving mode can be initiated for these candidate energy saving base
stations substantially at the same time. The common candidate
compensating base stations of these candidate energy saving base stations

process handover request from the candidate energy saving base stations
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with the principle of “First Come, First Served”. Candidate energy saving
base stations with the same energy saving priority will not accept a
handover from each other.

With the technical solutions of the invention, an Operation,
Administration and Maintenance (OAM) unit can perform centralized
management of the energy saving priorities, and respective base stations
perform distributed determination of an energy saving base station based
on the energy saving priorities. Each base station can determine
dynamically whether it is a candidate energy saving base station or a
candidate compensating base station according to a load condition thereof,
and energy saving priority information thereof and energy saving priority
information of adjacent base stations and communicate with the adjacent
base stations to negotiate about entering an energy saving procedure. Thus
it is possible to accommodate flexibly and effectively a change to the load
conditions of the respective base stations in the system, so as to realize
the energy saving of the system more reasonable and effectively with an
alleviated influence of the energy saving procedure on the performance of
the system.

Those skilled in the art shall appreciate that the foregoing
embodiments are exemplary but not limited. The different technical
features appearing in the different embodiments can be combined to attain
an advantageous effect. Those skilled in the art shall appreciate and make
other embodiments as variants of the disclosed embodiments upon review
of the drawings, the description and the claims. In the claims, the term
“comprising/comprises” will not exclude other means or steps; the
indefinite article “a/an” will not exclude plural; and the terms “first” and
“second” are intended for denomination but not to indicate any specific
order. Any reference numeral in the claims shall not be construed as the
limitation to the scope of the invention. Functions of a plurality of
components appearing in the claims can be performed by a separate

hardware or software module. Some technical features appearing in
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different dependent claims will not mean that these technical features can

not be combined to attain an advantageous effect.
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CLAIMS

1. A method for energy saving in a base station, comprising the steps
of:

S1. obtaining energy saving priority information of the base station and
its adjacent base stations from an OMA unit; and

S2. determining whether the base station is a candidate energy saving
base station or a candidate compensating base station according to a load of
the base station and the energy saving priority information of the base station
and its adjacent base stations, wherein the base station is a candidate energy
saving base station when the base station has the highest energy saving
priority and the load of the base station is below a first threshold or a second
threshold, and the base station is a candidate compensating base station when
the load of the base station is below a third threshold and the base station
does not have the highest energy saving priority,

wherein the third threshold is above the first threshold, and the first
threshold is above the second threshold.

2. The method according to claim 1, wherein the load comprises any
combination of the followings:

a physical resource block actually used by the base station;

a measurement of a user equipment in a cell served by the base station;
and

an interference condition in the cell served by the base station.

3. The method according to claim 1, further comprising:

transmitting indication information to the adjacent base stations to
indicate that the base station is a candidate energy saving base station or a
candidate compensating base station.

4. The method according to claim 1, wherein when the base station is a
candidate energy saving base station, the method further comprises:

S3. communicating with the adjacent base stations to negotiate about

entering an energy saving procedure.
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5. The method according to claim 4, wherein when the load of the base
station is below the second threshold, the step S3 comprises:

- transmitting a request to an adjacent candidate compensating base
station, the request indicating that the base station desires to enter a dormancy
mode; and

- the base station entering the dormancy mode upon reception of a
compensation acknowledgement from the adjacent candidate compensating
base stations.

6. The method according to claim 4, wherein when the load of the base
station is below the first threshold and above the second threshold, the step
S3 comprises:

- the base station reducing its transmission power without generating a
coverage hole.

7. The method according to claim 6, wherein the step S3 further
comprises:

- communicating with the adjacent candidate compensating base
stations to negotiate about a handover of an edge user of a cell currently
served by the base station.

8. The method according to claim 4, wherein the step S3 further
comprises:

- transmitting a handover request sequentially to adjacent candidate
compensating base stations with a received signal quality satisfying a
predetermined condition according to the quality order of the received signal
quality, based on the received signal quality report of the user equipment
which needs to be handed over; and

- handing over the user equipment which needs to be handed over upon
reception of a handover acknowledgement from the adjacent candidate
compensating base stations.

9. The method according to claim 8, wherein the step S3 further
comprises:

- transmitting the handover request to the adjacent candidate energy
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saving base stations when the adjacent candidate compensating base stations
cannot accept the handover request.

10. The method according to claim 1, wherein when the load of the
base station is below the third threshold and receives a handover request from
adjacent candidate energy saving base stations, the method further comprises:

- if a remaining load capacity of the base station satisfies the handover
request, then determining acceptance of a handover and transmitting a
handover acknowledgement to the adjacent candidate energy saving base
stations.

11. The method according to claim 1, wherein when the load of the
base station is below the first threshold and receives a handover request from
adjacent candidate energy saving base stations, the method further comprises:

- if a remaining load capacity of the base station does not satisfy the
handover request from the adjacent candidate energy saving base stations,
then determining a user equipment needed to be released to enable the
remaining load capacity to satisfy the handover request from the adjacent
candidate energy saving base stations; and

- transmitting the handover request sequentially to adjacent candidate
compensating base stations according to the quality order of the received
signal quality, based on the received signal quality report of the user
equipment needed to be released.

12. The method according to claim 1, wherein when the base station is
a candidate energy saving base station and there is no candidate energy
saving base station or candidate compensating base station among its adjacent
base stations, the method further comprises:

- transmitting a request sequentially to the adjacent base stations in a
descending order of energy saving priorities to request the adjacent base
stations for releasing a load so as to be able to accept the user equipment
which needs to be handed over.

13. A method for assisting energy saving in an OAM unit, comprising:

receiving a load report of a serving base station;
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determining an energy saving priority of the base station at least
partially based on the load and the type of the base station,

wherein a base station with a higher load has a lower energy saving
priority.

14. The method according to claim 13, further comprising;:

informing the base station about energy saving priority information of

the base station and its adjacent base stations.
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