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(57) Abstract: A method for managing energy consumption of a wireless network, in particular an enterprise's wireless access net-
work, wherein said network includes a plurality of wireless access nodes that are distributed within said enterprise's building and
wherein said wireless access nodes, each within a certain coverage area, provide network access to users, is characterized in the steps
of revealing the identity of users within said building to a management entity, collecting user specitic context information based on
the users' identity, and or each user, based on said user's specific context information, selecting a set of wireless access nodes from
said plurality of wireless access nodes that are capable of satisfying said user's tratfic demands, powering on the wireless access
nodes of said selected set of wireless access nodes. Furthermore, a corresponding system for managing energy consumption of a
wireless network is described.
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METHOD AND SYSTEM FOR MANAGING ENERGY
CONSUMPTION OF AN ENTERPRISE WIRELESS ACCESS
NETWORK

The present invention relates to a method and system for managing energy
consumption of an enterprise wireless access network, wherein said network
includes a plurality of wireless access nodes that are distributed within said
enterprise building and wherein said wireless access nodes, each within a certain
coverage area, provide network access to users.

Energy efficiency is an important issue that plays a key role in designing and
operating modern network architectures, and it comprises a fundamental topic of
interest with roots in ad hoc networks. Early works in this field include the article of
C.E. Jones, K. M. Sivalingam, P. Argrawal, and J.C. Chen, “A survey of energy
efficient network topologies for wireless networks,” Wireless Networks, Vol.7, No.4,
pp. 343-358, August 2001.

In the context of wireless mesh networks, which today have several applications in
metropolitan area, broadband home networking as well as enterprise networks
and building automation, two main areas of interest have been identified, which
include radio specific issues (e.g. collision avoidance control, transmission
avoidance when poor channel conditions are experienced, intelligent scheduling
including data aggregation and coding selection techniques, varying transmission
power) and routing specific issues (e.g. finding an energy efficient path to minimize
the overall energy expenditure of the system, or selecting paths to increase the life
of each mesh node assuming that they are self-powered entities). An energy
saving issue of the above mentioned kind is described in detail, e.g., in United
States patent application publication US 2010/0157827 A1.

In the context of green wireless LANs the main proposals concentrate on
Resource on Demand usage, which aims to match the offered capacity to the
traffic demand. Existing methods, describe for instance in A.P. Jardosh, et al.,
“Green WLANs: On-demand WLAN Infrastructures”, ACM/Springer Mobile
Networks and Applications (MONET), special issue on Recent Advances in
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WLANS, April 2009, consider also clustering concepts, where certain algorithms
specify WLAN access points to compensate in terms of coverage on behalf of
other access points, which could be powered-off for energy saving purposes. The
main requirements of this approach include that the coverage of the WLAN
network should remain constant and the offered QoS should not be reduced, but
maintained constant. Furthermore, energy saving states should be stable, i.e.
oscillations or power on-off devices frequently should be avoided.

In I. Ashraf, L.T.W. Ho, H. Claussen, “Improving Energy Efficiency of Femtocell
Base Stations via User Activity Detection”, IEEE WCNC, Sidney, April 2010, a
user activity related proposal for energy efficient femtocell usage is presented,
where the user activity in relation with femto-macro cell methods is used to power
off and re-power on specific femtocells. The main idea is that a femtocell or more
general a wireless access node enters a power saving mode once there is no
traffic for a specific time period and once a nearby user initializes a connection he
first uses the macro-cell network while at the same time the femtocell detects such
activity and re-powers on. Once the femtocell is re-powered on the user is handed
over. However, this approach is rather static, and it only works in connection with
the deployment of a macrocell network.

It is therefore an object of the present invention to improve and further develop a
method and a system for managing energy consumption of a wireless enterprise
network of the initially describe type in such a way that the energy efficiency of the
network is improved in a way that can be flexibly adapted to various situations and
in which the overall network performance is almost not affected.

In accordance with the invention, the aforementioned object is accomplished by a
method comprising the features of claim 1. According to this claim, such a method
is characterized in the steps of

revealing the identity of users within said building to a management entity,

collecting user specific context information based on the users’ identity,

for each user, based on said user's specific context information, selecting a
set of wireless access nodes from said plurality of wireless access nodes that are
capable of satisfying said user’s traffic demands, and
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powering on the wireless access nodes of said selected set of wireless
access nodes.

Furthermore, the aforementioned object is accomplished by a system comprising
the features of claim 17. According to this claim, such a system is characterized in
that it includes

a management entity,

means for revealing the identity of users within said building to said
management entity, and

a database that, based on the users’ identity, provides user specific context
information,

wherein said management entity is configured to select for each user,
based on said user’s specific context information, a set of wireless access nodes
from said plurality of wireless access nodes that are capable of satisfying said
user's traffic demands, and to power on the wireless access nodes of said
selected set of wireless access nodes.

According to the invention it has been recognized that the energy efficiency of
wireless enterprise networks can be optimized by taking advantage of user
specific context information for controlling the power management of the wireless
access nodes distributed within a building where the enterprise network is
deployed. By implementing a management entity that, based on the users’ identity,
considers such user specific context information, a high flexibility is achieved on
powering on and/or off certain wireless access nodes of the network to serve the
imposed load demands.

In contrast to approaches for energy efficiency improvement in green wireless
LANs, the method according to the present invention does not ensure constant
coverage, since this is not a major issue. In fact, the present invention assumes
that the enterprise network initiates from a sleeping mode with the majority of the
wireless access nodes in standby mode. Then, as more users enter the building
the correspondent set of wireless access nodes is powered on to serve them.
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It is to be noted that in the context of the present invention the term “enterprise” is
to be understood in a broad sense and is not intended to limit the invention in any
way. In particular, the term “wireless enterprise network” includes all kinds of
wireless access networks to which a specific group of users, e.g. employees in an
office building, workers in a factory building, etc., has access to.

According to a preferred embodiment the identity of a user may be revealed to the
management entity by means of authenticating the user's mobile terminal. This
can be done, for instance, when a user enters the building in connection with a
regular 3GPP procedure that initiates a handover from the macro network outside
the building to the enterprise’s wireless access network within the building. To this
end, a wireless access node, which is always powered on, may be deployed in the
entrance area of the building. In case that the building has more than one entrance,
such always powered on wireless access node may be deployed at each of the
entrances to cover the entire building. From these always powered on wireless
access nodes the information regarding the users’ identities may be transmitted
directly to the management entity.

With respect to providing the management entity the user specific context
information it may be provided that the management entity, based on the revealed
identity information, queries an external information source, e.g. a physical access
control system of the building, to get the context for this user.

In order to give the management entity a sufficiently broad basis for its decision
procedure regarding the powering on/off of certain wireless access nodes, it may
be provided that the user specific context information includes information about
which office belongs to a user, which areas of the building a user has access to,
and/or which areas of the building a user visits frequently. Furthermore, the user
specific context information may include information about monitored user activity,
in particular in form of user specific load activity profiles as well as information
about monitored user mobility within the building, in particular in form of user
specific mobility profiles including arrival and/or leaving times.
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Based on the user context information, it may be provided that the management
entity queries another external information source, e.g. a building inventory
system, to get a list of wireless access node or femtocell identifiers (preferably
together with the respective power states of these femtocells), which are located in
the respective areas a user has access to. Form such a list, the management
entity may derive a set to wireless access nodes or femtocells which can provide
continuous connectivity to the user as he moves through the building, while
satisfying the user’s traffic demand.

Advantageously, the management entity, based on the user specific context
information, predicts movements of a user. According to a preferred embodiment it
may be provided that all wireless access nodes along a predicted user path are
selected to be powered on. For instance, when an employee enters the building,
the wireless access nodes located within his office together with all wireless
access nodes located along a path from the entrance to his office may be powered
on in order to provide continuous connectivity to the employee.

However, according to a further preferred embodiment, once the movement or
direction of a user, e.g. to his working place, is determined and the involved
wireless access nodes are identified, the management entity may execute an
optimization process to minimize the number of wireless access nodes being
actually empowered. To this end the management entity may have access to
information regarding the actual transmission area of the individual wireless
access nodes. For instance, based on such information the management entity
may remove all initially selected wireless access nodes, which do not contribute in
terms of coverage to the predicted user movement/direction.

To further enhance adaptability, it may be provided that the management entity
analyses historic information for establishing correlations between different users.
For instance, the management entity may establish correlations by analyzing
which users come to work together, or at nearly similar times.

A further refinement of the management entity may take additional external data
into consideration to decrease the power consumption further, in particular
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information obtained by analyzing a user’s electronic calendar. To this end the
management entity may be connected with the electronic calendars of the users.
For example, if employee A and B have a joint meeting in the near future,
indicated in their respective calendars, the likelihood that employee B arrives
shortly after employee A is high. As a consequence, a wireless access node that
may serve both employee B and employee A is powered on, instead of powering
on wireless access node that could only serve employee A.

Taking into consideration the fact that deviations of directions and user behavior
might occur, the management entity may identify a set of neighbor femtocells
around the powered-on ones, which keeps in a state of being easily and rapidly
powered-on. In this way the energy management entity may tolerate deviations
that may use to build a more accurate user context.

In order to further enhance the energy efficiency of the network, the management
entity may be provided with information regarding the power consumption
characteristic of wireless access nodes. Based on such information the
management entity can compute the total energy consumption for different
configurations and apply the configuration that is more cost efficient in terms of
power consumption.

Furthermore, as the operations required bringing a wireless access node from a
power saving state into full operational mode vary, the respective information may
be provided to the management entity in order to accommodate this constraint. In
general, the energy conservation is higher as more subsystems are powered down,
but bringing more subsystems into operational mode again requires more time.
The time needed for a specific wireless access node to come back to full operation
from different power saving states is system dependent.

Advantageously, when all users have left the enterprise building all wireless
access nodes are put into a power saving mode, except for the wireless access
node(s) located in the entrance area(s) of the building.
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An exception to the procedure described above may be made in an emergency
situation. In such case it may be provided that all wireless access nodes are
immediately turned on to guarantee ubiquitous connectivity.

The method according to the present invention may be applied in connection with
many different kinds of wireless network technologies, among them in particular
3G, LTE, WiFi or WIMAX. In a 3G or LTE, LTE-A environment the wireless access
nodes would be, e.g., femtocell base stations deployed throughout the enterprise.
In other environments wireless access nodes would include respective kinds of
wireless access points, for instance Wi-Fi access points.

There are several ways how to design and further develop the teaching of the
present invention in an advantageous way. To this end, it is to be referred to the
patent claims subordinate to independent patent claims 1 and 17 on the one hand,
and to the following explanation of a preferred example of an embodiment of the
invention illustrated by the drawing on the other hand. In connection with the
explanation of the preferred example of an embodiment of the invention by the aid
of the drawing, generally preferred embodiments and further developments of the
teaching will be explained. In the drawings

Fig. 1 is a schematic view of an enterprise’s wireless access network
illustrating a first application scenario of a method according to the
present invention with empowering femtocells,

Fig. 2 is a schematic view of the enterprise’s wireless access network of Fig.
1 illustrating a second application scenario of a method according to
the present invention with refined power management,

Fig. 3 is a schematic view of the enterprise’s wireless access network of Fig.
1 illustrating a third application scenario of a method according to the
present invention with a single femtocell simultaneously serving more
than one user,
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Fig. 4 is a schematic view of the enterprise’s wireless access network of Fig.
1 illustrating a fourth application scenario of a method according to
the present invention utilizing a femtocell's output power adaptation

capabilities,

Fig. 5 is a flow diagram giving an overview of an energy management
algorithm for powering on cells in accordance with the present
invention,

Fig. 6 is a flow diagram giving an overview of a process to specify whether

another set of femtocells may be able to accommodate all current
users including the new incoming ones in accordance with the
present invention, and

Fig. 7 is a flow diagram giving an overview of an energy management
algorithm for powering off femtocells in accordance with the present
invention.

The present invention concentrates on the problem of energy efficiency in wireless
networks, in particular in enterprise wireless networks, to which the embodiments
described hereinafter in connection with Figs. 1-4 refer. As will be described in
detail below, a main advancement of the present invention is the minimization of
energy based on identification of the user entering/leaving a building and a
prediction on his way through the building. In a second step, this identity
information is combined with other data sources, such as physical access control
to parts of the building and presence of other users already within the building, to
minimize the energy footprint of the overall system while assuring continuous
connectivity with sufficient bandwidth. Moreover, prediction of the user's future
movement is added because network nodes, such as femtocells or WiFi access
points, cannot be turned on as quickly as light bulbs. Correct prediction allows to
start the boot up of the network nodes early enough, to be in full operational mode
when the user comes into communication range.
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The embodiments of Figs. 1-4 consider a building where Internet connectivity is
required only at specific times, as employees or in general users enter or leave the
network progressively. The objective is to take advantage of the user specific
information like the location of his working area combined with user application
demands and user mobility and user history or daily calendar data to determine a
set of network nodes to provide network access, especially continuous
connectivity and sufficient bandwidth for mobile users. In addition, this individual
information gets correlated across all employees to minimize the energy
consumption of the overall network. A main assumption is that wireless access
nodes located in various places inside a building may create overlapping areas,
which can serve multiple users in their vicinity. A management entity minimizes the
energy consumption of the enterprise network by controlling the power mode of
each wireless access node within the enterprise based on the camping users load
activity and mobility within the building and on the network requirements.

The embodiments illustrated in Figs. 1-4 are related to the same building which
includes an entrance, a hall, an elevator as well as five offices that are accessible
via the hall. The following description can be easily adapted to a more complex
building with several entrances and several floors, as will be apparent to a skilled
person. In the building of Figs. 1-4, a plurality of femtocell base stations is
deployed as wireless access nodes. Specifically, in each of the entrance, the
elevator and the offices a femtocell is deployed. Additionally, three femtocells are
deployed in the hall. The femtocell base stations are indicated by the elliptic
symbols, wherein the filled symbols indicate that the femtocell is powered on,
whereas the unfilled symbols indicate that the femtocell is currently operated in a
standby low power mode.

In Fig. 1, when the first employee is entering the building, a regular 3GPP
procedure initiates a handover from the macro network outside the building to the
enterprise wireless access network within the building. During this process, the
user terminal is authenticated revealing its identity to the network. Based on this
identity information the management entity queries first an external information
source, e.g., the physical access control system of the building, to get the context
for this user. The user context contains information about the areas this employee
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has access to, i.e. in which office his desk is, and how he can get there and what
other common areas he has access to and visits regularly. Based on this user
context information, the management entity, queries another external information
source, e.g., the building inventory system to get a list of wireless access nodes or
femtocell identifiers which are located in the respective areas this employee has
access to and the respective power states of these femtocells. Form such a list,
the management entity derives a set of femtocells which can provide continuous
connectivity to the user as he moves through the building, while satisfying the
user’s traffic demand.

For example, when employee A whose office is Office A comes into the building as
depicted in Fig. 1, the management entity can select to empower all femtocells
located in the hall and the one femtocell located in Office A. When employee B
comes into the building later, the management system only empowers the
femtocell in Office B (not depicted).

A refinement of this management system is depicted in Fig. 2. Once the direction
of the user to his working place is determined and the involved femtocells are
enlisted, the power management entity executes an optimization process to
minimize the number of empowered femtocells. Employing self-organization
methods, for instance the ones described in K. Samdanis, D. Kutscher, M.
Brunner, “Self-organized energy efficient cellular networks”, IEEE PIMRC,
Istanbul, September 2010, the disclosure of which is incorporated herein by way of
reference, the system may have access to information regarding the actual
transmission area of the individual femtocells. Based on such information it may
remove all initially enlisted femtocells, which do not contribute in terms of coverage
to the predicted user direction. In Fig. 2, these are the two right nodes in the hall.
When user B comes into the building later, the management system only powers
on the femtocell in Office B (not depicted).

A further refinement of the management system takes additional external data into
consideration to decrease the power consumption further. For example, if
employee A and B have a joint meeting in the near future, indicated in their
respective calendars, the likelihood that employee B arrives shortly after employee
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A is high. Similar correlations can be found by analyzing historic information, i.e.,
which users come to work together, or at nearly similar times. This allows for
configurations as depicted in Fig. 3, where a femtocell at the end of the path is
selected to provide connectivity to more than a single user.

Correlating the arrival time of the user with his calendar provides the additional
benefit of predicting deviations of the user's daily routine. If the user enters the
building briefly before his first scheduled meeting in a conference room, the path
prediction function can map the way to this conference room in addition to the path
to the user's office. Thereby, continuous connectivity can be provided on either
path the user takes.

Fig. 4 shows another preferred embodiment where the configuration of the
femtocell network requires the capability of the femtocell to change its output
power to increase its transmission area. The management entity is expected to
have prior information regarding the power consumption of a femtocell using
different power settings. Based on such information the management entity can
compute the total energy consumption for different configurations and apply the
configuration that is more cost efficient in terms of power consumption.

Another preferred embodiment connects the network management system with
the electronic calendar of the individual users. This allows the management entity
to retrieve even more detailed information regarding the femtocells to empower,
e.g., the user has scheduled a meeting with some colleagues in a meeting room.
The additional information which employees will be in a specific location for some
time can be used to power down the femtocells in the respective offices and to
empower the femtocell in the meeting room.

Yet another preferred embodiment considers the case where each office is
covered by several nearby femtocells. In such a case, a more intelligent solution is
needed to identify a femtocell that may serve an initial user and potential future
entering users by examining history and/or electronic calendar information. In this
way, the femtocell network would progressively be powered-on using as less
femtocells as possible minimizing the energy consumption. Once more users enter
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the network and the resource consumption increases, more femtocells would be
powered-on.

The objective of selecting a certain cell to power-on is to serve the traffic demand
with minimum powered-on cells. Such selection should be stable enough to avoid
frequent re-association of users with femtocells and minimize the amount of
handovers. For this reason, examining the history and electronic calendar
information in combination with a load activity profile is important. In summary, by
blending such external information with the conventional constraints of load
activity, mobility and coverage we can design a powerful tool for optimizing the
energy consumption of an enterprise wireless access network.

The proposed algorithm described in connection with Figs. 1-4 is centralized with
prior access to information regarding

e enterprise network: location and coverage compensation of each network
node

e monitoring methods of user activity

o information regarding arriving users

e additional user specific data sources (electronic calendars)

¢ history information

It is worth noting that the history information is referred to record that are kept by
the management entity regarding the arrival or leaving times of each user, his load
activity, mobility inside the building.

Hereinafter, referring to Fig. 5, a rather sophisticated embodiment of a method
according to the present invention is considered, in which certain locations are
covered by several wireless access nodes at the same time and the management
entity is equipped with history information about user activity and arriving/leaving
patterns. Other embodiments of the present invention would follow the same
method excluding the process and information in relation with user arriving/leaving
history or user traffic activity patterns.



WO 2012/130262 PCT/EP2011/001638

-13-

The management entity is expected to monitor the user’s arriving or leaving
patterns and accordingly perform the energy management of the femtocell
enterprise network. The purpose of monitoring arriving and leaving users is to
enable the energy algorithm to select optimal femtocells to power on and off
introducing minimal energy saving state alternations, i.e. re-powering on/off
femtocells, and in this way it also increases the stability of the operating femtocell
network.

To elaborate this principle, an office is considered where the arrival pattern of
certain users would require the management entity to power-on a specific
sequence of femtocells, i.e. knowing that user A and user B are entering the
enterprise network in a close time proximity the system would select a certain
femtocell to power on to serve both users, which might be different from the case
when user A and user C are entering the building. For this reason it is important to
maintain a list of users arriving in the network based additionally on history and
electronic calendar information. Such list is sorted with respect to arrival time of
each individual user, while in addition for each individual user further information is
maintained regarding the cells that may be used to provide him adequate
coverage.

Therefore, if each user may be served by many potential cells then choosing the
one that may serve also the next arriving user could also save overhead related
with performing further network energy arrangement changes. An overview of the
energy management process, for arriving users that enter the enterprise network
is illustrated in Fig. 5.

When a user enters the building, he is removed from the arriving list, which is also
updated. The management entity then identifies based on given information the
set of cells that may serve the user in terms of coverage and examines whether
any of these cells are powered-on already. In case none of the identified cells is
powered-on, the management entity examines the user load activity to determine
the optimal cell to power-on. If more than one cell can support that particular user,
the next forthcoming user within the same set of cells is also considered, until only
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one cell is specified that may support the user that arrived and the maximum set of
forthcoming users.

The reason is the support of forthcoming users limits the need of operating
additional cells that consume more energy, while at the same time it ensures
stability limiting the handover of users from a certain cell to another. In case a cell
from the selected set is already powered-on, the system checks whether it is
feasible to support the new user and in a positive case it performs the
corresponding updates. Otherwise, it needs to examine whether powering on
another cell instead may serve all current users including the entering user. An
overview of such search process is illustrated in Fig. 6.

To examine whether powering on another cell instead may serve all current users
including the entering user, the current users that camp at cells within the
coverage range of the new user are examined to identify the potential of being
shifted to another common cell to all users that could accommodate their load
demand. If a common cell does not exist, the system abandons the process.
Otherwise, the maximum load user is first selected with the management entity
identifying the set of cells that may provide coverage to such user and at the same
time may provide coverage to all other affected users. From that set of cells the
management entity selects the least loaded one.

If the selected cell can accommodate the first user, the next user is considered
until all users are examined. In case a user cannot be accommodated by the
selected cell, the process is terminated. Otherwise, at the end of the process the
system switches on the selected cell and instructs the affected users to perform a
handover, instructing the previous cell to power-off. In case none other cell is
identified, the management entity need to select a new cell to power-on using the
same process as in the case of an incoming user with none cells being powered-
on.

When a user leaves the network, the system adds the user to the list and performs
the list history related updates, before identifying the cell affected from the user
absence. An overview of the energy saving management process for the case of a
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user leaving the network is illustrated in Fig. 7. In particular, when a user leaves
the enterprise network, the management entity checks whether more users are
camping in that particular cell, and in a negative case it simply switches off such
cell and performs the appropriate updates.

Otherwise, it examines whether an alternative already powered-on set of cells can
accommodate the remaining users in order to hand them over and power-off the
previously operating cell. In case of a positive case the management entity
instructs a handover procedure before adapting the power configuration of the
affected cell and performing the appropriate updates else, it just performs the
appropriate load related updates without powering off any cells and continues to
monitor the network. The process of identifying the appropriate set of powered-on
cells that may accommodate the existing users is similar to the process described
in connection with the embodiment of Fig. 6.

It should be noted that, in case the power configuration of a femtocell is adapted,
the management entity checks whether such cell is within a geographical range
where users may need it back in operation again in case they deviate from their
common directions and behavior. Based on such assessment, the management
entity either switches off the selected cells completely or maintains them within an
easily powered back state.

The proposed method blends both arriving and leaving cases with the ultimate
objective to provide a stable solution that minimizes energy consumption for
enterprise networks.

Many modifications and other embodiments of the invention set forth herein will
come to mind the one skilled in the art to which the invention pertains having the
benefit of the teachings presented in the foregoing description and the associated
drawings. Therefore, it is to be understood that the invention is not to be limited to
the specific embodiments disclosed and that modifications and other embodiments
are intended to be included within the scope of the appended claims. Although
specific terms are employed herein, they are used in a generic and descriptive
sense only and not for purposes of limitation.
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Claims

1. Method for managing energy consumption of an enterprise wireless access
network,

wherein said network includes a plurality of wireless access nodes that are
distributed within said enterprise’s building and wherein said wireless access
nodes, each within a certain coverage area, provide network access to users,
characterized in the steps of

revealing the identity of users within said building to a management entity,

collecting user specific context information based on the users’ identity,

for each user, based on said user’s specific context information, selecting a
set of wireless access nodes from said plurality of wireless access nodes that are
capable of satisfying said user’s traffic demands, and

powering on the wireless access nodes of said selected set of wireless
access nodes.

2. Method according to claim 1, wherein the identity of a user is revealed to
said management entity by means of authenticating the user's mobile terminal, in
particular when the user enters said building.

3. Method according to claim 1 or 2, wherein said user specific context
information includes information about which office belongs to a user, which areas
of said building a user has access to, and/or which areas of said building a user
visits frequently.

4. Method according to any of claims 1 to 3, wherein said user specific context
information includes information about monitored user activity, in particular in form
of user specific load activity profiles.

5. Method according to any of claims 1 to 4, wherein said user specific context
information includes information about monitored user mobility within said building,
in particular in form of user specific mobility profiles including arrival and/or leaving
times.
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6. Method according to any of claims 1 to 5, wherein said management entity,
based on said user specific context information, predicts movements of a user.

7. Method according to claim 6, wherein all wireless access nodes along a
predicted user path are selected to be powered on.

8. Method according to claim 6 or 7, wherein said management entity
executes an optimization process to minimize the number of empowered wireless
access nodes by not powering on wireless access nodes that do not contribute in
terms of coverage to said predicted user path.

9. Method according to any of claims 1 to 8, wherein said management entity
analyses historic information for establishing correlations between different users.

10. Method according to any of claims 1 to 9, wherein user specific context
information is enriched with information obtained by analyzing a user's electronic
calendar.

11.  Method according to any of claims 1 to 10, wherein said management entity
identifies wireless access nodes that are neighbored to wireless access nodes of
said selected set of wireless access nodes and keeps those identified wireless
access nodes in a state that allows for rapid power on.

12. Method according to any of claims 1 to 11, wherein information regarding
the power consumption of said wireless access nodes using different output power
settings is provided to said management entity.

13. Method according to claim 12, wherein said management entity computes
the total energy consumption of different configurations and applies the
configuration that is more cost efficient in terms of power consumption.

14. Method according to any of claims 1 to 13, wherein information regarding
the operations required bringing a wireless access node from a power saving state
into full operational mode is provided to said management entity.
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15.  Method according to any of claims 1 to 14, wherein, when all users have left
said enterprise building, all said wireless access nodes are put into a power saving
mode, except for one wireless access node located in the entrance area of said
building.

16. Method according to any of claims 1 to 15, wherein all said wireless access
nodes are put into a powered-on mode in case any of said users within said
enterprise building initiates an emergency call or enters the building with an active
emergency call ongoing.

17.  System for managing energy consumption of an enterprise wireless access
network, in particular for executing a method according to any of claims 1 to 16,

wherein said network includes a plurality of wireless access nodes that are
distributed within said enterprise’s building and wherein said wireless access
nodes, each within a certain coverage area, provide network access to users,
characterized in thatthe systemincludes

a management entity,

means for revealing the identity of users within said building to said
management entity, and

a database that, based on the users’ identity, provides user specific context
information,

wherein said management entity is configured to select for each user,
based on said user's specific context information, a set of wireless access nodes
from said plurality of wireless access nodes that are capable of satisfying said
user's traffic demands, and to power on the wireless access nodes of said
selected set of wireless access nodes.

18. System according to claim 17, including a physical access control member
for providing to said management entity user specific context information.

19. System according to claim 17 or 18, including a building inventory member
for providing to said management entity information regarding the deployment
and/or availability of wireless access nodes within said building, preferably
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together with information about the specific characteristics of said wireless access
nodes.

20. System according to any of claims 17 to 19, wherein said management
entity is connected with the electronic calendars of the users.

21. System according to any of claims 17 to 20, wherein said network employs
as wireless network technology 3G, LTE, LTE-A, WiFi or WiMAX.

22. System according to any of claims 17 to 21, wherein said wireless access
nodes include femtocell base stations.
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