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(57) ABSTRACT

A method for managing wireless devices in a wireless
medical body area network, MBAN, comprises configuring
the wireless MBAN based on all wireless devices of the
MBAN comprising at least one sensor and at least one hub,
by sharing identification data, battery status, and communi-
cation performance between wireless devices of the wireless
MBAN; providing a plurality of the wireless devices with at
least short range communication and long range communi-
cation; and configuring a first wireless device of the wireless
MBAN as a master depending on battery status and com-
munication performance. Thereafter, the method comprises
configuring a second wireless device of the wireless MBAN
as a new master if the battery status and communication
performance of the master drops below that of the second
wireless device; and routing data transfer within the wireless
MBAN depending on the battery status and communication
performance of the wireless devices of the wireless MBAN.
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WIRELESS MEDICAL BODY AREA
NETWORK AND A METHOD FOR
MANAGING WIRELESS DEVICES FOR THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a filing under 35 U.S.C. 371 of
international application number PCT/US2015/050696,
filed Sep. 17, 2015, which claims priority to GB application
number 1423369.6, filed Dec. 31, 2014, the entire disclo-
sures of each are hereby incorporated by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to a wireless medical
body area network (MBAN) and a method for managing the
wireless MBAN. More particularly, the present disclosure
relates to a wireless MBAN and routing data within the
MBAN, and optionally to a second network.

BACKGROUND

[0003] Patients may be monitored with sensors connected
by cables to a hub. The hub can connect to an infrastructure
of a hospital. In this way a patient can be monitored. The
network of sensors around one and the same patient and used
for monitoring that patient together with the hub is called a
medical body area network or MBAN for short. In this
network the sensors send data to the hub and the hub send
the data to the infrastructure of the hospital. Monitoring vital
signs is an important part of patient care as the general or
particular health of the patient is determined, in part, through
measurement and interpretation of key physiological indi-
cators. Parameters of patient health include blood pressure,
haemoglobin saturation, and features of electrocardiogram
(ECG).

[0004] However, the utilization of physiological instru-
mentation to obtain those measurements at bedside also
possesses burdens to clinical environment. The presence of
cables, catheters, and tubing connecting the patient and
sensors to the instrumentation can diminish productivity and
the quality of patient care. For example, rotating a patient to
alleviate bedsores or ambulating about the room can be
problematic if one is saddled with tethered devices. Proce-
dural delays stemming from cable management also con-
tribute to a greater percentage of time dedicated to routine,
mundane tasks not directly related to treatment of the
patient’s illness.

[0005] Using a wireless MBAN is problematic because the
sensors are not physically connected to each other or the
hub, for example, it is difficult to know what devices are part
of the wireless MBAN. With wireless applications the
communication can be carried out without a physical con-
nection and, for example, patients can be moved or care
procedures can be done. A wireless system is typically
constructed in a way that each body worn sensor commu-
nicates via a short range and low energy, medical body area
network (MBAN) radio to the patient monitor or hub. At the
same time, problems of connection reliability and compro-
mised security to alarm critical conditions of the patient
appear.

[0006] MBAN radio is a short range communication
method with a typically range of up to 5 meters. This is
enough when the patient is in bed and the host monitor or
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patient hub is located near the bed. However, it is possible
that mobile patients can move out of the MBAN radio range
while the personal hub device or patient monitor stays by the
bed. In case a critical condition appears during the time the
patient is out of the MBAN radio range, it may be crucial for
the well-being of the patient that the alarms still appear on
the bed-side monitor/hub.

[0007] The present MBAN requires each sensor of the
MBAN to be connected to the hub. It is a problem to ensure
such a connection. It is further a problem to manage an
MBAN to ensure the well-being of the patient. It is a
problem to optimise communication within a wireless
MBAN and/or from the wireless MBAN to a second net-
work. It is a problem to optimise power management of
wireless devices of a wireless MBAN. It is a problem to find
economically and technically adequate solutions.

SUMMARY

[0008] The present disclosure is directed to a wireless
MBAN and a method for managing wireless devices in a
wireless MBAN. This can be achieved by the features as
defined by the independent claims. Further enhancements
are characterized by the dependent claims. For this disclo-
sure a medical body area network, MBAN, may be one or
more sensors connected by cables or wirelessly to a hub. It
may also include one or more sensors connected by cables
or wirelessly to a sensor acting as a hub. The MBAN may
be used in a hospital, at home, sport facility, or other place.
The hub may connect to an infrastructure of a hospital,
home, sport facility, or other place, such as the internet,
telephone network, or other suitable infrastructure. In this
way a patient can be monitored. The MBAN may be the
network of sensors around one and the same patient and used
for monitoring that patient together with the hub (or sensor).
[0009] In one embodiment, the present disclosure is
directed to a method for managing wireless devices in a
wireless medical body area network, MBAN. The method
comprises configuring the wireless MBAN network based
on all wireless devices of the medical body area network
comprising at least one sensor and at least one hub, or a
sensor acting as a hub, the configuring comprising sharing at
least identification data, battery status, and communication
performance between all wireless devices of the wireless
MBAN; providing all wireless devices with at least short
range communication and long range communication; and
configuring a first wireless device of the wireless MBAN as
a master of the wireless MBAN depending on the battery
status and the communication performance. Thereafter, for
managing the wireless devices in the wireless MBAN, the
method comprises configuring a second wireless device of
the wireless MBAN as a new master if the battery status and
communication performance of the master drops below a
predefined level of the battery status and communication
performance of the second wireless device; and routing data
transfer within the wireless MBAN depending on the battery
status and communication performance of the wireless
devices of the wireless MBAN.

[0010] In one embodiment, the present disclosure is
directed to a wireless medical body area network, MBAN,
comprising a plurality of wireless devices comprising at
least one sensor and at least one hub. The plurality of
wireless device being configured to share at least identifi-
cation data, battery status, and communication performance
between the plurality of wireless devices of the wireless
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MBAN; and each wireless device being configured for both
short range communication and long range communication.
The hub is configured as a master; and each wireless device
is configured for routing data within the wireless MBAN and
for selecting a new master within the wireless MBAN
depending on the battery status and communication perfor-
mance of each wireless device of the wireless MBAN.
[0011] In these embodiments, the master may be config-
ured for communicating with a second network. The master
may use long range wireless communication to communi-
cate with the second network and/or the master may use a
wired network, e.g. a cable, to communicate with the second
network. The at least short range communication and long
range communication all wireless devices may be at differ-
ent frequencies.

[0012] In these embodiments, the wireless devices may
communicate between each other only using short range
communication. The at least one hub may be provided with
a larger battery capacity compared with each sensor of the
MBAN. In this way it has initially the better battery status
and communication performance. One option for configur-
ing a first wireless device of the wireless MBAN as a master
of the wireless MBAN depending on the battery status and
the communication performance, may be by selecting the
wireless device that has the best battery status and/or the best
communication performance.

[0013] At least according to one embodiment, the method
and wireless MBAN is a more robust system, with backup
data transfer capability still maintaining low energy solu-
tions. Robustness of data transfer is important. At least one
embodiment provides a smart and adaptive method to
change communication method if needed and equalization
of the battery consumption between wireless devices.
[0014] At least one of the above embodiments provides
one or more solutions to the problems and disadvantages
with the background art. Other technical advantages of the
present disclosure will be readily apparent to one skilled in
the art from the following description and claims. Various
embodiments of the present application obtain only a subset
of the advantages set forth. No one advantage is critical to
the embodiments. Any claimed embodiment may be tech-
nically combined with any other claimed embodiment(s).

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The accompanying drawings illustrate presently
exemplary embodiments of the disclosure and serve to
explain, by way of example, the principles of the disclosure.
[0016] FIG. 1 shows a flow chart of a method according to
an exemplary embodiment of the disclosure;

[0017] FIG. 2 is a diagrammatic illustration of a wireless
MBAN according to an exemplary embodiment of the
disclosure;

[0018] FIG. 3 is a diagrammatic illustration of a wireless
MBAN according to an exemplary embodiment of the
disclosure; and

[0019] FIG. 4 is a diagrammatic illustration of a wireless
MBAN according to an exemplary embodiment of the
disclosure.

DETAILED DESCRIPTION

[0020] FIG. 1 shows a flow chart of a method according to
an exemplary embodiment. The method is a method for
managing wireless devices in a wireless medical body area
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network, MBAN. The wireless MBAN may be for a single
patient and for all, or only some of, the wireless devices,
such as sensors and one or more hubs (e.g. a monitor,
master). The following method steps 110-130 may be taken
in any order, but the first three steps may be for pairing,
setting up, the wireless MBAN. These three steps 110-130
are therefor taken initially, and the steps 210-220 thereafter
can be taken in any order.

[0021] A first step 110 may be configuring the wireless
MBAN network based on all wireless devices of the medical
body area network comprising at least one sensor and at least
one hub, the configuring comprising sharing at least iden-
tification data, battery status, and communication perfor-
mance between all wireless devices of the wireless MBAN.
During this step of pairing, setting up the wireless MBAN
for managing the wireless MBAN, a plurality of wireless
devices may be connected to the wireless MBAN. The
plurality of wireless devices may comprise one or more
sensors and one or more hubs, monitors. The one or more
hubs, monitors, may be one or more sensors acting as a hub
or monitor. The sensors may be any kind of medical sensor,
for example a reusable sensor or a disposable sensor, for
example for blood pressure, oxygen level, features of elec-
trocardiogram, etc. The hub may be a monitor and the
wireless MBAN could comprise more than only one hub.
The hub may have a further communication possibility with
a second network and may also provide medical staff the
possibility to read and monitor the different sensors within
the wireless MBAN.

[0022] A second step 120 may be providing a plurality of
the wireless devices with at least short range communication
and long range communication. The plurality of devices may
be all wireless devices, or all wireless devices in the wireless
MBAN. These two communications may communicate at
different frequencies. They may, for example, not operate
within the same frequency ranges. The short range commu-
nication may be for example a MBAN radio of, for example,
a maximum range of 5, or 4, or 3 meters. The short range
communication may have low energy consumption, espe-
cially when compared with energy consumption of long
range communication. Long range communication may for
example be Wi-Fi radio, extending several times (e.g. 2, 3,
4, 5 times) that of the short range. The long range commu-
nication may have high energy consumption, especially
when compared with energy consumption of short range
communication. The short range communication and long
range communication may therefore differ in the range they
can communicate, the energy they consume or need, and by
the frequency range. That the wireless MBAN has these two
different possibility to communicate within the wireless
MBAN and/or from the wireless MABN to a second net-
work allows for an efficient and secure way of communicate,
optimising communication and power management of the
wireless MBAN and its devices.

[0023] A third step 130 may be configuring a first wireless
device of the wireless MBAN as a master of the wireless
MBAN depending on the battery status and the communi-
cation performance. When pairing, setting up, the wireless
MBAN a master may be selected. This master may have the
best battery status and/or the best communication perfor-
mance A hub, for example a monitor, may have a larger
battery with a better battery status than a smaller battery for
a relatively small sensor. A hub may have, at least initially,
a better communication performance because it may have
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short range and long range and wired communication.
However, if the hub later on, or initially, is disconnected
from the wireless MBAN, because for example the patient
moves away from the hub, then another wireless device, for
example a sensor or another hub, may take the place as a
master, even initially when pairing, setting up the network.
[0024] These first three steps 110-130 may be taken in any
order. After the first three steps 110-130 the method for
managing the wireless devices in the wireless MBAN may
comprise the following steps 210-220 taken in any order.
The following steps 210-220 may thus be taken after pairing,
setting up, the wireless MBAN with one or more wireless
devices.

[0025] A fourth step 210 may be configuring a second
wireless device of the wireless MBAN as a new master if the
battery status and communication performance of the master
drops below a predefined level of the battery status and
communication performance of the second wireless device.
Another wireless device, different from the wireless device
initially set up as the master, may become a new, replacing,
master. The first wireless device configured as the master
may have a battery status and communication performance
that is not acceptable or allows it to connect to a second
network or to communicate with other wireless devices
within the wireless MBAN. The second wireless device, for
example a sensor or another hub, may have a better battery
status and/or communication performance and this second
wireless device then may become a new master of the
wireless MBAN. A predefined level of the battery status and
communication performance may, for example, be 20 per-
cent of the battery capacity and/or a RSSI number describing
the link strength drops below -70 dBm (IEEE 802.11).
These values are only examples and any suitable predefined
level may be used, for example any level from 1 to 99
percent, such as for example 5, 10, 15, 20, 25, 30, 35, 40, 45,
or 50 percent, and for example any RSSI value of the signal
strength, depending on equipment, 0 to max, such as for
example 50, 55, 60, 65, 70, 75, 80, 85, 90 dBm.

[0026] A fifth step 220 may be routing data transfer within
the wireless MBAN depending on the battery status and
communication performance of the wireless devices of the
wireless MBAN. The wireless devices, including the at least
one sensor and the at least one hub may route, direct, data
communication, transfer, within the wireless MBAN
depending on their battery status and communication per-
formance. For example, if one sensor can not communicate
with the master, then that sensor may communicate with
another sensor who in turn can communicate with the
master. If the battery status does not allow for a wireless
device to use the more energy demanding long range com-
munication, then the data may be routed to another wireless
device that has the battery status to allow long range
communication. If the communication performance does not
allow for a wireless device to use a certain communication,
then a different communication possibility for that wireless
device may be used, or the data may be routed to another
wireless device that can provide the necessary communica-
tion. It may be a combination of the battery status and the
communication performance that decides how data is
routed.

[0027] With reference to FIGS. 2 to 4, according to one
embodiment, the master is configured for communicating
with a second network 30. The second network 30 may
belong to the infrastructure of a hospital. For example, the
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data collected by the wireless devices 10, 12, 14 of the
wireless MBAN 2 may be routed to the second network 30
to be stored in the patient data storage. For example, an
alarm triggered by the wireless devices of the wireless
MBAN may be forwarded to the second network 30 to sound
an alarm to the relevant caretakers.

[0028] According to one embodiment, the master may use
long range communication to communicate with the second
network 30. The long range communication may be wire-
less. According to one embodiment, the master may use a
wired network to communicate with the second network 30.
For example, the hub may be connected by wire to the
infrastructure of a hospital.

[0029] As illustrated in FIG. 3, if the hub 22 can not
communicate with the second network 30 or with the
wireless devices of the wireless MBAN, then a second
wireless device 10, for example a sensor, may become the
master and communicate with the second network 30, for
example wirelessly as indicated in FI1G. 3 by the broken line
from wireless device 10 to the second network 30. In this
embodiment, the wireless device 10, for example a sensor
10, acts as the hub for the wireless MBAN.

[0030] According to one embodiment, the wireless
devices 10, 12, 14, 20, 22 may communicate between each
other only using short range communication. This saves
battery because the short range communication uses less
energy.

[0031] According to one embodiment, the method may
comprise configuring the at least one hub with a larger
battery capacity compared with each sensor of the MBAN.
The hub 20, 22 may be a monitor that medical staff can use
to monitor the different sensors within the wireless MBAN.
Such a monitor may have a screen and may therefore require
a battery with a larger battery capacity. Smaller wireless
sensors attached to the patient may have a battery with a
smaller battery capacity. Such a configuration of a wireless
MBAN would provide a suitable network for optimising
communication and power management within the wireless
MBAN.

[0032] According to one embodiment, the configuration of
a first wireless device of the wireless MBAN as a master of
the wireless MBAN depending on the battery status and the
communication performance, may comprise selecting the
wireless device that has the best battery status and commu-
nication performance. The best battery status and the best
communication performance may be a comparison and/or
evaluation of the battery status and/or communication per-
formance of all, or only some of, the wireless devices of the
wireless MBAN. In this way the wireless MBAN may
provide a secure way of communicate within the wireless
MBAN and also between the wireless MBAN and the
second network 30. According to one embodiment, a master
of the wireless MBAN may be chosen based on a value
calculated from battery status and/or communication per-
formance. The best battery status and communication per-
formance may give highest value and may be used for
determining the master of the wireless MBAN. If the value
drops on a predefined level below the battery status and
communication performance of the second wireless device,
second wireless device takes the master role. A predefined
level of the battery status and communication performance
may, for example, be 20 percent of the battery capacity
and/or a RSSI number describing the link strength drops
below -70 dBm (IEEE 802.11). These values are only
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examples and any suitable predefined level may be used, for
example any level from 1 to 99 percent, such as for example
5, 10, 15, 20, 25, 30, 35, 40, 45, or 50 percent, and for
example any RSSI value of the signal strength, depending on
equipment, 0 to max, such as for example 50, 55, 60, 65, 70,
75, 80, 85, 90 dBm.

[0033] According to one embodiment, a wireless device,
which can not communicate directly with the master, com-
municates via one or more wireless devices of the wireless
MBAN with the master. This is for example illustrated in
FIG. 4, where a wireless device 14 may for some reason not
be able to communicate directly with the master 22. How-
ever, the wireless device 14 may be able to communicate
with a wireless device 12, and this wireless device 12 may
in turn be able to communicate with the master 22. In this
way all data collected by the wireless devices 10, 12, 14 may
be communicated to the master 22 and in turn to the second
network 30.

[0034] Inone embodiment, as shown for example in FIGS.
2-4, a wireless medical body area network, MBAN, com-
prises a plurality of wireless devices 10, 12, 14, 20, 22. The
plurality of devices may comprise at least one sensor 10, 12,
14 and at least one hub 20, 22. The at least one hub may be
a sensor acting as a hub. The plurality of wireless devices
may be configured to share at least identification data,
battery status, and communication performance between the
plurality of wireless devices of the wireless MBAN. Each of
the plurality of the wireless devices may be configured for
both short range communication and long range communi-
cation. One hub of the at least one hub may be configured
as a master. Each wireless device may be configured for
routing data within the wireless MBAN and for selecting a
new master within the wireless MBAN depending on the
battery status and communication performance of each
wireless device of the wireless MBAN. The plurality of
devices can be all of the wireless devices of the wireless
MBAN. By sharing only identification data, battery status,
and communication performance between the plurality of
wireless devices the overhead can be significantly reduced.
The sharing may take place between each of the plurality of
wireless devices. The short range communication and long
range communication may be made at different frequencies.
The short range communication and long range communi-
cation have been mentioned above, and the short range
communication requires less energy when compared with
the long range communication which requires more energy.
For example, the long range communication requires about
three times more energy than the short range communica-
tion. In other word, while the long range communication can
last for example eight hours, the short range communication
can last for example twenty-four hours on the same battery.
Initially, the hub may be configured as the master, but as the
battery status changes and/or the communication perfor-
mance changes between the wireless devices, for example a
wireless device can not communicate as required, a new
master may be selected. This allows the wireless MBAN to
be a robust network with an optimised communication and
power management.

[0035] According to one embodiment, the master 22 may
be configured for communicating with a second network 30.
The master may be configured to use long range wireless
communication to communicate with the second network
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30. As an alternative, or addition, the master may be
configured to use wired network to communicate with the
second network 30.

[0036] According to one embodiment, the wireless
devices 10, 12, 14, 20, 22 may be configured to communi-
cate between each other only using short range communi-
cation. This would save the battery capacity for the wireless
devices. The at least one hub may have a larger battery
capacity compared with the battery capacity of each sensor.
[0037] According to one embodiment, a wireless device
14, which can not communicate directly with the master 22,
is configured to communicate via one or more wireless
devices 10, 12 of the wireless MBAN with the master 22. In
this way the network achieves optimised communication.
This is illustrated in FIG. 4.

[0038] The features described above and below relating to
the method and the wireless MBAN can all be combined as
long as it makes technical sense. They all serve to disclose
at least one embodiment of the disclosure. What is described
in relation to the method also discloses the wireless MBAN,
and vice versa.

[0039] In the wireless MBAN 2 the wireless devices 10,
12, 14, 20, 22 are equipped with short and long range
communication, for example working in different frequen-
cies. Primarily all of the devices may communicate together
via the short range communications as it is requires less
power to operate. One device of the MBAN is chosen as a
gateway or master 22 with the responsibility of taking care
of longer range communication and/or wired to the infra-
structure, e.g. a hospital network. The other devices within
the MBAN 2 may send data via short range communication
to the master. The wireless MBAN may be used in a hospital
and may be constructed by strictly defined parameters with
reduced overhead. The wireless MBAN may use more than
one operation frequency and communication protocols in
every single node, wireless device, making it even more
robust. The wireless MBAN may be assigned to a certain
patient and automated checks may be based on communi-
cation of the wireless devices and/or checking that each
wireless device is constantly connected to the same patient.
[0040] The method and wireless MBAN disclosed allow a
reduction of overhead within the network. The reduction of
overhead data is useful within a wireless MBAN with
limited battery capacity and efficient communication perfor-
mance.

[0041] Turning to FIGS. 2-4 more in detail, three embodi-
ments are illustrated. Each wireless device 10, 12, 14, 20, 22,
for example body worn sensors 10, 12, 14 communicates
point-to-point to the host monitor or hub 20, 22 device via
low energy and low range MBAN radio protocol, a short
range communication. The host master/monitor or hub sends
the data from the sensors via wired or wireless network to,
for example, an infrastructure of a hospital. There are
numerous situations where this point-to-point MBAN com-
munication might be compromised. Still alarms and mea-
sured patient data have to be transferred to the infrastructure.
These situations may, for example, be host device failure;
one or more sensors out of MBAN range for example under
warming blanket etc.; a mobile patient is out of MBAN
range; short range communication frequencies are suffering
from extensive use or noise; etc.

[0042] According to one or more embodiments, all, or at
least a plurality, of wireless devices 10, 12, 14, 20, 22 are
part of a wireless MBAN connected to a single patient,
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where every wireless device knows at all times the device
identification, connection status, and battery status of the
other devices in the wireless MBAN, i.e. same community.
One of the devices in the wireless MBAN is configured to
act as a master 22 connection gateway to the infrastructure.
The selection of the master device is based on battery status
and communication performance, the best connection qual-
ity and battery capacity. When the wireless MBAN is set up
initially, a host monitor or hub may have the best battery
status and communication performance and may be selected
as the master, collect the measurement data from the sensors
and send the data to the infrastructure. This is illustrated in
FIG. 2, where the wireless devices 10, 12, 14, 20, 22 are
sensors 10, 12, 14 and hubs 20, 22. The wireless devices are
part of the wireless MBAN 2. An example of how the
wireless devices 10, 12, 14, 20, 22 can communicate with
each other are illustrated by drawn lines between the wire-
less devices. The master, hub 22, can communicate with a
second network 30 and this is illustrated by the broken line,
for example by long range communication or wire.

[0043] When something goes wrong and the master (pri-
mary gateway) loses its ability to send the data, a new
(emergency) master is chosen within the wireless MBAN
devices to act as the gateway. Long range communication
consumes more power than short range communication and
sensors may have a limited battery capacity. The emergency
master role can be swapped to another device of the wireless
MBAN community when the battery capacity of the emer-
gency master drops. By chancing the long range communi-
cation master device role the overall battery capacity is used
more evenly and all parameters maintain their ability to
measure an equal time. This is illustrated in FIG. 3, where
the wireless devices 10,12, 14, 22 are sensors 10,12, 14 and
a hub 22. The wireless sensors 10, 12, 14 are part of the
wireless MBAN 2. An example of how the wireless devices
10, 12, 14, 22 can communicate with each other are illus-
trated by drawn lines between the wireless devices. In this
example, the sensors 10, 12, 14 can not communicate with
the master hub 22. According to the embodiments, a wireless
device 10, sensor 10, may be selected as the new master.
Data transfer may then be made from the sensor 10 com-
municating with a second network 30, and this is illustrated
by the broken line, for example by long range communica-
tion.

[0044] In a situation where one sensor loses its short range
connection to the master, but other sensors are still able to
communicate via short range with the master and hear the
sensor data from the lost sensor, it is possible to stream lost
sensor data through another sensor. This kind of situation
may occur, for example, when one sensor is under the patient
or a heating blanket. A lost sensor can also transfer data
through backup communication, for example by using long
range communication, straight to the infrastructure. This is
illustrated in FIG. 4, where the wireless devices 10, 12, 14,
22 are sensors 10,12, 14 and a hubs 22. The wireless devices
are part of the wireless MBAN 2. An example of how the
wireless devices 10, 12, 14, 22 can communicate with each
other are illustrated by drawn lines between the wireless
devices. In this example, the sensor 14 can not communicate
with the hub 22. The disclosed embodiments solve this by
routing data from the sensor 14 to the hub 22 via one or more
other sensors 10, 12, for example by using short range
communication. The master, hub 22, can communicate with
a second network 30 and this is illustrated by the broken line.

Dec. 28,2017

[0045] According to at least one embodiment, it is pos-
sible, just by adding battery capacity, to use the existing
wireless devices of the wireless MBAN to enable short
patient transfers without extra devices. When all devices
know their wireless MBAN it is possible to associate a new
device with any other device included in the wireless
MBAN, enabling sharing the new member association data
to other devices. Sensors in the same wireless MBAN can
share measured data (heart rate etc.) or use body coupled
communication to ensure that all sensors connected to one
patient, belong to the same MBAN.
[0046] This written description uses examples to disclose
the invention, including the best mode, and also to enable
any person skilled in the art to practice the invention,
including making and using any devices or systems and
performing any incorporated methods. The patentable scope
of the invention is defined by the claims, and may include
other examples that occur to those skilled in the art. Such
other examples are intended to be within the scope of the
claims if they have structural elements that do not differ
from the literal language of the claims, or if they include
equivalent structural elements with insubstantial differences
from the literal languages of the claims.
1. A method for managing wireless devices in a wireless
medical body area network, MBAN;, comprising:
configuring the wireless MBAN network based on all
wireless devices of the medical body area network
comprising at least one sensor and at least one hub, the
configuring comprising sharing at least identification
data, battery status, and communication performance
between all wireless devices of the wireless MBAN;

providing a plurality of the wireless devices with at least
short range communication and long range communi-
cation;

configuring a first wireless device of the wireless MBAN

as a master of the wireless MBAN depending on the
battery status and the communication performance; and
thereafter for managing the wireless devices in the
wireless MBAN the method comprises:
configuring a second wireless device of the wireless MBAN
as a new master if the battery status and communication
performance of the master drops below a predefined level of
the battery status and communication performance of the
second wireless device; and
routing data transfer within the wireless MBAN depending
on the battery status and communication performance of the
wireless devices of the wireless MBAN.

2. The method according to claim 1, wherein the at least
one hub is a sensor.

3. The method according to claim 1, wherein the master
is configured for communicating with a second network.

4. The method according to claim 3, wherein the master
uses long range wireless communication to communicate
with the second network.

5. The method according to claim 3, wherein the master
uses wired network to communicate with the second net-
work.

6. The method according to claim 1, wherein the wireless
devices communicate between each other only using short
range communication.

7. The method according to claim 1, the method com-
prising configuring the at least one hub with a larger battery
capacity compared with each sensor of the MBAN.
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8. The method according to claim 1, wherein configuring
a first wireless device of the wireless MBAN as a master of
the wireless MBAN depending on the battery status and the
communication performance, comprises selecting the wire-
less device that has the best battery status and communica-
tion performance.

9. The method according to claim 1, wherein a wireless
device, which cannot communicate directly with the master,
communicates via one or more wireless devices of the
wireless MBAN with the master.

10. A wireless medical body area network, MBAN, com-
prising:

a plurality of wireless devices comprising at least one

sensor and at least one hub;

the plurality of wireless device being configured to share

at least identification data, battery status, and commu-
nication performance between the plurality of wireless
devices of the wireless MBAN;

each of the plurality of wireless devices being configured

for both short range communication and long range
communication;

the hub being configured as a master; and

each wireless device being configured for routing data

within the wireless MBAN and for selecting a new
master within the wireless MBAN depending on the
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battery status and communication performance of each
wireless device of the wireless MBAN.

11. The wireless MBAN according to claim 10, wherein
the at least one hub is a sensor.

12. The wireless MBAN according to claim 10, wherein
the master is configured for communicating with a second
network.

13. The wireless MBAN according to claim 12, wherein
the master is configured to use long range wireless commu-
nication to communicate with the second network.

14. The wireless MBAN according to claim 12, wherein
the master is configured to use wired network to commu-
nicate with the second network.

15. The wireless MBAN according to claim 10, wherein
the wireless devices are configured to communicate between
each other only using short range communication.

16. The wireless MBAN according to claim 10, wherein
the at least one hub has a larger battery capacity compared
with the battery capacity of each sensor.

17. The wireless MBAN according to claim 10, wherein
a wireless device, which cannot communicate directly with
the master, is configured to communicate via one or more
wireless devices of the wireless MBAN with the master.
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