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A method of operating a communications network (20) com-
prising a wireless terminal (30) which communicates with a
network node (22) comprises using the wireless terminal (30)
to perform measurements relative to plural cells of the net-
work, and then using the wireless terminal (30) or the network
node (22) to make a determination regarding an extent of
connection of the wireless terminal to a best cell of the net-
work. The method also comprises using the wireless terminal
(30) or the network node (22) to select a mobility related
parameter for the wireless terminal (30) in accordance with
the determination.
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USING MOBILITY STATISTICS TO
ENHANCE TELECOMMUNICATIONS
HANDOVER

[0001] This application is a continuation of U.S. patent
application Ser. No. 12/475,953 filed Jun. 1, 2009, which
claims the priority and benefit of U.S. Provisional Patent
Application 61/112,954 filed Nov. 11, 2008, entitled “A
Method and Radio Base Station In Communication Network
System”, each of which are incorporated herein by reference
in their entirety.

TECHNICAL FIELD

[0002] This invention pertains to telecommunications, and
particularly to enhancement of handover of a wireless termi-
nal between cells of a radio access network.

BACKGROUND

[0003] Inatypical cellular radio system, wireless terminals
(also known as mobile stations and/or user equipment units
(UEs)) communicate via aradio access network (RAN) to one
or more core networks. The wireless terminals can be mobile
stations or user equipment units (UE) such as mobile tele-
phones (“cellular” telephones) and laptops with wireless
capability, e.g., mobile termination, and thus can be, for
example, portable, pocket, hand-held, computer-included, or
car-mounted mobile devices which communicate voice and/
or data with radio access network.

[0004] The radio access network (RAN) covers a geo-
graphical area which is divided into cell areas, with each cell
area being served by a base station, e.g., a radio base station
(RBS), which in some networks is also called “NodeB”, “B
node”, or (in LTE) eNodeB. A cell is a geographical area
where radio coverage is provided by the radio base station
equipment at a base station site. Each cell is identified by an
identity within the local radio area, which is broadcast in the
cell. The base stations communicate over the air interface
operating on radio frequencies with the user equipment units
(UE) within range of the base stations.

[0005] In some versions of radio access networks, several
base stations are typically connected (e.g., by landlines or
microwave) to a radio network controller (RNC). The radio
network controller, also sometimes termed a base station
controller (BSC), supervises and coordinates various activi-
ties of the plural base stations connected thereto. The radio
network controllers are typically connected to one or more
core networks.

[0006] The Universal Mobile Telecommunications System
(UMTS) is a third generation mobile communication system,
which evolved from the Global System for Mobile Commu-
nications (GSM), and is intended to provide improved mobile
communication services based on Wideband Code Division
Multiple Access (WCDMA) access technology. UTRAN is
essentially a radio access network using wideband code divi-
sion multiple access for user equipment units (UEs). An entity
known as the Third Generation Partnership Project (3GPP)
has undertaken to evolve further the UTRAN and GSM based
radio access network technologies.

[0007] Specifications for the Evolved Universal Terrestrial
Radio Access Network (E-UTRAN) are ongoing within the
3rd Generation Partnership Project (3GPP). Another name
used for E-UTRAN is the Long Term Evolution (LTE) Radio
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Access Network (RAN). Long Term Evolution (LTE) is a
variant of a 3GPP radio access technology wherein the radio
base station nodes are connected directly to a core network
rather than to radio network controller (RNC) nodes. In gen-
eral, in LTE the functions of a radio network controller (RNC)
node are performed by the radio base stations nodes. As such,
the radio access network (RAN) of an LTE system has an
essentially “flat” architecture comprising radio base station
nodes without reporting to radio network controller (RNC)
nodes. The evolved UTRAN (E-UTRAN) comprises evolved
base station nodes, e.g., evolved NodeBs or eNBs, providing
evolved UTRA user-plane and control-plane protocol termi-
nations toward the wireless terminal.

[0008] As those skilled in the art appreciate, in UTRAN- or
WCDMA-based technology a common frequency band
allows simultaneous communication between a user equip-
ment unit (UE) and plural base stations. Therefore a user
equipment unit (UE) need not switch frequency when handoff
of a connection is made from one cell to another. As a result,
a destination cell can support a connection to a user equip-
ment unit (UE) at the same time the origination cell continues
to service the connection. Since the user equipment unit (UE)
is always communicating through at least one cell during
handover, there is no disruption to the call. Hence, the term
“soft handover.” In contrast to hard handover, soft handover is
a “make-before-break™ switching operation.

[0009] In wireless communication networks, the mobility
management is responsible for handover between the cells
and for cell reselection. The handover has a strong impact on
the quality of service perceived by the user, because it may
generate delay to the packet transfer times as well as call or
connection drop. Thus, good performance of the mobility
management mechanisms is crucial in success of new radio
network technologies.

[0010] When evaluating the performance of handover, a
number of performance criteria can be used. A commonly
used one is the percentage of failed handovers. However, the
handover failures cannot be used in eliciting effective preven-
tative actions to improve the performance, because a failure
implies already dropped connection and quality degradation.

[0011] The triggers that define when the handover decision
is taken influence the performance of the procedure signifi-
cantly. As an example, the parameters in the case of handover
in LTE network comprise the hysteresis in received signal
strength and the time hysteresis before making the handover
decision. In the case of cell reselection in idle mode of LTE,
the parameters used in mobility handling are Qhyst and Tre-
selection and they account for the hysteresis in the received
signal strength and time hysteresis respectively.

[0012] Discontinuous Reception (DRX) mechanism is
defined for LTE in both RRC_IDLE and RRC_CON-
NECTED modes by 3GPP and is a mechanism to save battery
resources of the terminal. The terminal only needs to be active
a fraction of time in the beginning of predefined cycles for
receiving DL/UL assignment information. DRX in connected
mode is typically used in case when a small amount of data is
transmitted to the terminal (VoIP, “Pings” etc) or when there
are longer inactivity periods between downloads in web
access. With DRX, the UE can turn on and off reception of
L1/L2 control in RRC_CONNECTED state. None of the
mobility related measurements is done when the terminal is in
DRX. Thus, the length of DRX cycle has also impact on the
handover performance.
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[0013] Some proposals for improving handover perfor-
mance exist already, a few of which are listed below:

[0014] Adapting the DRX cycle when an event is
detected (WO 2008/082347 by Kazmi M et al. and US
2008/0160918 A1 by Kyeong-In Jeong, Van Lieshout, et
al.).

[0015] Adapting DRX Cycle in function of absolute val-
ues of received signal strength (e.g. If RSS below a
threshold), or RSS difference between serving and target
cell (US 2008/0160918 Al by Kyeong-In Jeong, Van
Lieshout, et al.).

[0016] Adapting of DRX cycle in function of the
observed traffic statistics and HARQ feedback
(20080167089 A1 89)

[0017] Exchange of DRX information during HO
between serving and target cell (WO 2008086649 Al).
Resuming the use of DRX from target cell after the
serving cell transmits a HO command (US
20080090573 Al).

[0018] Adapting the layer 3 criteria so as to adjust timers
controlling RLF recovery, on the basis of [.3 criteria,
which are available, scaled by DRX cycles

[0019] The UE estimates a suggested DRX cycle and
notifies the network. As a by-product of the suggested
DRX cycle adaptations, it is already suggested that the
layer 3 filter coefficient k is adapted in function of the
DRX cycle

[0020] Mainly, handover is an important radio resource
control procedure whose 2 0 performance has a strong impact
on the quality of service perceived by the user, due to the call
or connection drops the handover can generate.

[0021] A number of handover performance criteria are
used. A commonly used one is the percentage of failed han-
dovers. However, the use of handover failures cannot lead to
effective preventative actions, since failures imply already
dropped connections.

[0022] Operators would like to maintain the target grade of
service (lower blocking and dropping) and good quality of
service. Therefore a number of criteria set by the operators,
need to be fulfilled. In real network the desired grade of
service can be achieved provided UE is connected or camped
on to the best cell most of the time. This ensures high recep-
tion level or SINR, which in turn improves user bit rate and
improvement in overall performance. But due to varying
radio conditions and UE mobility it is though challenging
though important that connection to the best cell is retained.

SUMMARY

[0023] Inone ofits aspect the technology disclosed herein
concerns a method of operating a communications network
comprising a wireless terminal which communicates with a
network node. In its generic form the method comprises using
the wireless terminal to perform measurements relative to
plural cells of the network; and then using the wireless ter-
minal or the network node to make a determination regarding
an extent of connection of the wireless terminal to a best cell
of the network.

[0024] As a further feature an example mode of the method
also comprises using the wireless terminal or the network
node to select a mobility related parameter for the wireless
terminal in accordance with the determination. For example,
the mobility related parameter can be a mobility management
parameter. Accordingly, yet a further example mode of the
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method comprises using the mobility management parameter
to define when a handover decision is made.

[0025] In an example mode the method further comprises
selecting plural mobility management parameters for the
wireless terminal in accordance with the determination. For
example, two mobility management parameters can comprise
hysteresis of a signal value and time hysteresis before making
a handover decision.

[0026] Inan example mode, the act of selecting the mobil-
ity management parameter can comprise changing a value of
at least one of the hysteresis of a signal value and the time
hysteresis before making a handover decision, followed by an
act of changing a length of a discontinuous reception (DRX)
cycle.

[0027] In an example mode of the method the mobility
management parameter is a hysteresis value. For example, the
mobility management parameter can comprises hysteresis in
received signal strength or time hysteresis before making a
handover decision.

[0028] The mobility related parameters can comprise not
only one or more mobility management parameters, but also
a parameter of a discontinuous reception (DRX) cycle, e.g.,
length of a discontinuous reception (DRX) cycle.

[0029] In an example mode, the wireless terminal makes
the determination to change the mobility related parameter.
When the mobility related parameter is discontinuous recep-
tion (DRX), in an example mode the wireless terminal can
determine to progressively change length of the discontinu-
ous reception (DRX) in accordance with the determination. In
another example mode, the network node can configure the
wireless terminal with plural discontinuous reception (DRX)
cycle values, and the wireless terminal changes between the
plural discontinuous reception (DRX) cycle values in accor-
dance with the determination.

[0030] Other examples of the mobility management param-
eters include one or more of (1) filter length of measurements;
and (2) periodicity with which measurements of signal
strength received from a pilot signal is performed.

[0031] Inan example mode the act of making the determi-
nation of the extent of connection comprises determining
whether a percentage of time that the wireless terminal is
connected to a best cell of the network satisfies a threshold.
[0032] Inanexample mode in which the mobility manage-
ment parameter is a time hysteresis before making a handover
decision, and the method further comprises reducing the time
hysteresis if travel speed of the wireless terminal is low. In an
other example mode, wherein a travel speed of the wireless
terminal is high, the method further comprises reducing the
time hysteresis and increasing the received signal hysteresis.
[0033] An example mode comprises comparing a cell
parameter of a serving cell with a cell parameter of one or
more non-serving cells over time to obtain the percentage of
the time that the wireless terminal is connected to the best cell.
The cell parameter can be one of cell signal quality, cell signal
strength, or a combination of cell signal quality and cell signal
strength.

[0034] In an example mode a threshold value is signaled
from the network node to the wireless terminal The threshold
value is then stored or configured in a memory of the wireless
terminal.

[0035] An example mode comprises maintaining a perfor-
mance counter at the wireless terminal (the performance
counter being configured to indicate a percentage of time that
the wireless terminal is connected to a best cell of the network
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satisfies a threshold); and resetting the performance counter
upon change of the mobility related parameter. An example
mode comprises requiring a lapse of time between consecu-
tive changes of the mobility related parameter.

[0036] An example mode of the method comprises deter-
mining a traveling speed of the wireless terminal; and select-
ing a value of the mobility management parameter dependent
upon the traveling speed.

[0037] An example mode of the method comprises storing
at the network node a table configured to map various travel-
ing speeds to corresponding values of the mobility related
parameter.

[0038] An example mode the method further comprises
estimating the mobility related parameter at the wireless ter-
minal in accordance with the determination.

[0039] An example mode of the method comprises the net-
work node broadcasting differing mobility related parameter
values corresponding to differing percentages of time values
that the wireless terminal is not connected to the best cell.
[0040] In an example mode, when the wireless terminal is
in idle mode, the wireless terminal makes a random access
request and upon granting of the random access request,
transmits a measurement report to the network node regard-
ing the extent of connection of the wireless terminal to the
best cell of the network.

[0041] Another aspect of the technology disclosed herein
concerns a node of a communications network which com-
municates with a wireless terminal. In an example embodi-
ment the node comprises an interface with the wireless ter-
minal (by which the node receives measurements relative to
plural cells of the network) and a computer configured to
make a determination regarding an extent of connection of the
wireless terminal to a best cell of the network. In some
example embodiments the node is a base station node; in
other example embodiments the node is a radio network
controller node.

[0042] In an example embodiment the node comprises a
mobility related parameter input unit configured to select a
mobility related parameter for the wireless terminal in accor-
dance with the determination. In some example embodiments
the mobility related parameter is a mobility management
parameter.

[0043] In an example embodiment the node further com-
prises a handover unit configured to use the mobility man-
agement parameter to define when a handover decision is
made.

[0044] In an example embodiment the mobility related
parameter input unit is configured to select plural mobility
management parameters for the wireless terminal in accor-
dance with the determination. For example, two mobility
management parameters can comprise hysteresis of a signal
value and time hysteresis before making a handover decision.
[0045] In an example embodiment, the mobility related
parameter input unit is configured to change a value of at least
one of the hysteresis of a signal value and the time hysteresis
before making a handover decision, and then to change a
length of a discontinuous reception (DRX) cycle.

[0046] In some example embodiments the mobility related
parameter is a mobility management parameter which takes
the form of a hysteresis value. For example, the mobility
management parameter can comprise hysteresis in received
signal strength or time hysteresis before making a handover
decision. In some example embodiments the mobility related
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parameter comprises a parameter of a discontinuous recep-
tion (DRX) cycle, e.g., length of a discontinuous reception
(DRX) cycle.

[0047] In an example embodiment, the mobility related
parameter input unit is further configured to provide the wire-
less terminal with plural discontinuous reception (DRX)
cycle values so that the wireless terminal can change between
the plural discontinuous reception (DRX) cycle values in
accordance with the determination.

[0048] In an example embodiment the mobility manage-
ment parameter comprises one or more of (1) filter length of
measurements; and (2) periodicity with which measurements
of signal strength received from a pilot signal is performed.
[0049] In an example embodiment the computer of the
node is configured to make the determination of the extent of
connection by determining whether a percentage of time that
the wireless terminal is connected to a best cell of the network
satisfies a threshold.

[0050] In one example embodiment the mobility manage-
ment parameter is a time hysteresis before making a handover
decision, and the mobility related parameter input unit is
configured to reduce the time hysteresis if travel speed of the
wireless terminal is low.

[0051] In another example embodiment wherein there are
plural mobility management parameters (including a time
hysteresis and a hysteresis of a received signal), the mobility
related parameter input unit is configured to reduce the time
hysteresis and increase the received signal hysteresis when a
travel speed of the wireless terminal is high.

[0052] In an example embodiment the computer of the
node is configured to compare a cell parameter of a serving
cell with a cell parameter of one or more non-serving cells
over time to obtain the percentage of the time that the wireless
terminal is connected to the best cell. The cell parameter can
be one of cell signal quality, cell signal strength, or a combi-
nation of cell signal quality and cell signal strength.

[0053] In an example embodiment the node further com-
prises a signal handler configured to signal the threshold from
the network node to the wireless terminal.

[0054] In an example embodiment the node further com-
prises a wireless terminal speed determination unit config-
ured to determine a traveling speed of the wireless terminal.
The mobility related parameter input unit is configured to
select a value of the mobility management parameter depen-
dent upon the traveling speed. In an example embodiment the
node further comprises a table memory configured to store a
table configured to map various traveling speeds to corre-
sponding values of the mobility related parameter.

[0055] In an example embodiment the node further com-
prises a signal handler configured to broadcast differing
mobility related parameter values corresponding to differing
percentages of time values that the wireless terminal is not
connected to the best cell.

[0056] In another of its aspects the technology disclosed
herein concerns a wireless terminal which communicates
with a network node of a communications network. In its
generic form the wireless terminal comprises a measurement
unit (configured to perform measurements relative to plural
cells of the network) and a computer configured to make a
determination regarding an extent of connection of the wire-
less terminal to a best cell of the network.

[0057] In an example embodiment the wireless terminal
further comprises a mobility related parameter input unit
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configured to select a mobility related parameter for the wire-
less terminal in accordance with the determination.

[0058] Inan example implementation, the mobility related
parameter is a mobility management parameter, and the
mobility related parameter input unit is further configured to
select plural mobility management parameters for the wire-
less terminal in accordance with the determination. Examples
of two mobility management parameters comprise hysteresis
of a signal value and time hysteresis before making a han-
dover decision.

[0059] In an example embodiment the mobility related
parameter input unit of the wireless terminal is configured to
select the mobility management parameter by changing a
value of at least one of the hysteresis of a signal value and the
time hysteresis before making a handover decision, and then
to change a length of a discontinuous reception (DRX) cycle.
In an example embodiment the mobility related parameter
can be a mobility management parameter, and in particularly
can be a hysteresis value such as hysteresis in received signal
strength or time hysteresis before making a handover deci-
sion.

[0060] In an example embodiment the mobility related
parameter comprises a parameter of a discontinuous recep-
tion (DRX) cycle, such as (for example) length of a discon-
tinuous reception (DRX) cycle. In an example implementa-
tion, the mobility related parameter input unit is configured to
progressively change length of the discontinuous reception
(DRX) in accordance with the determination. In another
example implementation, the wireless terminal is configured
to receive plural discontinuous reception (DRX) cycle values
from the network node, and the mobility related parameter
input unit is configured to change between the plural discon-
tinuous reception (DRX) cycle values in accordance with the
determination.

[0061] In example embodiments in which the mobility
related parameter is a mobility management parameter, and
the mobility management parameter can also comprise (for
example) one or more of (1) filter length of measurements;
and (2) periodicity with which measurements of signal
strength received from a pilot signal is performed.

[0062] In an example embodiment the computer of the
wireless terminal is configured to make the determination of
the extent of connection by determining whether a percentage
oftime that the wireless terminal is connected to a best cell of
the network satisfies a threshold.

[0063] In an example embodiment wherein the mobility
management parameter is a time hysteresis before making a
handover decision, and the mobility related parameter input
unit can be configured to reduce the time hysteresis if travel
speed of the wireless terminal is low.

[0064] In example embodiments in which there are plural
mobility management parameters, including a time hysteresis
and a hysteresis of a received signal; the mobility related
parameter input unit can be configured to reduce the time
hysteresis and increase the received signal hysteresis when a
travel speed of the wireless terminal is high.

[0065] In an example embodiment, the computer of the
wireless terminal is configured to compare a cell parameter of
a serving cell with a cell parameter of one or more non-
serving cells over time to obtain the percentage of the time
that the wireless terminal is connected to the best cell. In an
example implementation the cell parameter is one of cell
signal quality, cell signal strength, or a combination of cell
signal quality and cell signal strength.
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[0066] In an example embodiment the wireless terminal
receives a threshold signaled from the network node to the
wireless terminal In such example embodiment the wireless
terminal further comprises a memory configured to store the
threshold received from the network node.

[0067] In an example embodiment the wireless terminal
further comprises a performance counter memory. The per-
formance counter memory is configured to indicate a percent-
age of time that the wireless terminal is connected to a best
cell of the network satisfies a threshold. The mobility related
parameter input unit is configured to reset the performance
counter upon change of the mobility related parameter.
[0068] In an example embodiment the mobility related
parameter input unit of the wireless terminal is configured to
estimate the mobility related parameter in accordance with
the determination.

[0069] Inan example embodiment the wireless terminal is
configured, when in idle mode, to make a random access
request and, upon granting of the random access request, to
transmit a measurement report to the network node regarding
the extent of connection of the wireless terminal to the best
cell of the network.

BRIEF DESCRIPTION OF THE DRAWINGS

[0070] The foregoing and other objects, features, and
advantages of the invention will be apparent from the follow-
ing more particular description of preferred embodiments as
illustrated in the accompanying drawings in which reference
characters refer to the same parts throughout the various
views. The drawings are not necessarily to scale, emphasis
instead being placed upon illustrating the principles of the
invention.

[0071] FIG. 1 is a schematic view of an example commu-
nications network wherein a wireless terminal makes a deter-
mination of an extent of time that the terminal is connected to
the best cell for the terminal.

[0072] FIG. 1A is a schematic view of an example commu-
nications network according to FIG. 1 wherein a network
node is a base station node.

[0073] FIG. 1B is a schematic view of an example commu-
nications network according to FIG. 1 wherein a network
node is a radio network controller (RNC) node.

[0074] FIG. 2 is a topographical view of an example cell
arrangement for a communications network

[0075] FIG. 3 is a schematic view of an example commu-
nications network wherein a network node makes a determi-
nation of an extent of time that the terminal is connected to the
best cell for the terminal.

[0076] FIG. 3A is a schematic view of an example commu-
nications network according to FIG. 3 wherein a network
node is a base station node.

[0077] FIG. 3B is a schematic view of an example commu-
nications network according to FIG. 3 wherein a network
node is a radio network controller (RNC) node.

[0078] FIG. 4 is a flowchart showing basic, representative
acts or steps of a method comprising making a determination
of'an extent of time that a terminal is connected to the best cell
for the terminal

[0079] FIG. 5 is a flowchart showing basic, representative
acts or steps of a measuring procedure performed by a wire-
less terminal.

[0080] FIG. 6 is a flowchart showing basic, representative
acts or steps of a combined measuring and mobility related
parameter adjusting procedure.
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[0081] FIG. 6A isaflowchart showing basic, representative
acts or steps of a combined measuring and mobility related
parameter adjusting procedure wherein the mobility related
parameter adjusting is performed by a wireless terminal
[0082] FIG. 6B is a flowchart showing basic, representative
acts or steps of a combined measuring and mobility related
parameter adjusting procedure wherein the mobility related
parameter adjusting is performed by a network node.

[0083] FIG.7A isaschematic view of an example embodi-
ment of a communications network wherein a wireless ter-
minal is configured to perform a mobility related parameter
adjusting procedure.

[0084] FIG. 7B is a schematic view of an example embodi-
ment of a communications network wherein a wireless ter-
minal is configured to perform a mobility related parameter
adjusting procedure.

[0085] FIG. 8 is a flowchart showing basic, representative
acts or steps of a generic mobility related parameter adjusting
procedure.

[0086] FIG. 9 is a flowchart showing basic, representative
acts or steps of a discontinuous reception (DRX) parameter
adjusting procedure.

[0087] FIG. 10A is a schematic view of an example
embodiment wherein a wireless terminal has the ability to
update a discontinuous reception (DRX) parameter in accor-
dance with a determination of the percentage of time that a
terminal is connected to the best cell for the terminal.

[0088] FIG. 10B is a schematic view of an example
embodiment wherein a network node has the ability to update
a discontinuous reception (DRX) parameter in accordance
with a determination of the percentage of time that a terminal
is connected to the best cell for the terminal.

[0089] FIG. 11 is a bar graph showing shows a percentage
of time a terminal is not connected to the best cell for three
different discontinuous reception (DRX) cycles.

[0090] FIG. 12 is a flowchart showing basic acts or steps
involved in an example embodiment of an adjustment proce-
dure wherein a first set of mobility related parameters is
adjusted or modified and a second set of mobility related
parameter(s) are subsequently adjusted if the first adjustment
is not sufficient.

[0091] FIG. 13 is a flowchart showing basic acts or steps
involved in an example speed-dependent scenario of mobility
related parameter adjustment.

[0092] FIG. 14 is a schematic view of an example embodi-
ment wherein a network node comprises a UE speed deter-
mination unit.

[0093] FIG. 15 is a schematic view of an example embodi-
ment wherein a network maintains a list or a mapping table
with the appropriate mobility triggering setting(s) per esti-
mated speed and long DRX cycle.

[0094] FIG. 16 is a schematic view of an example embodi-
ment of a network having an idle mode option wherein the
network node comprises a downloadable table of mobility
related parameters that are dependent upon the percentage of
time that the wireless terminal is not connected to the best
cell.

[0095] FIG. 17 is a schematic view of an example embodi-
ment of a network comprising a wireless terminal which,
when the percentage of time that the wireless terminal is not
connected to the best cell becomes very high, sends a random
access request (RAQ) to the network.
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[0096] FIG. 18 is a schematic view of an example embodi-
ment of a network wherein a DRX unit of a wireless terminal
consults a table of DRX cycle values.

DETAILED DESCRIPTION

[0097] In the following description, for purposes of expla-
nation and not limitation, specific details are set forth such as
particular architectures, interfaces, techniques, etc. in order to
provide a thorough understanding of the present invention.
However, it will be apparent to those skilled in the art that the
present invention may be practiced in other embodiments that
depart from these specific details. That is, those skilled in the
art will be able to devise various arrangements which,
although not explicitly described or shown herein, embody
the principles of the invention and are included within its
spirit and scope. In some instances, detailed descriptions of
well-known devices, circuits, and methods are omitted so as
not to obscure the description of the present invention with
unnecessary detail. All statements herein reciting principles,
aspects, and embodiments of the invention, as well as specific
examples thereof, are intended to encompass both structural
and functional equivalents thereof Additionally, it is intended
that such equivalents include both currently known equiva-
lents as well as equivalents developed in the future, i.e., any
elements developed that perform the same function, regard-
less of structure.

[0098] Thus, for example, it will be appreciated by those
skilled in the art that block diagrams herein can represent
conceptual views of illustrative circuitry embodying the prin-
ciples of the technology. Similarly, it will be appreciated that
any flow charts, state transition diagrams, pseudocode, and
the like represent various processes which may be substan-
tially represented in computer readable medium and so
executed by a computer or processor, whether or not such
computer or processor is explicitly shown.

[0099] The functions of the various elements including
functional blocks labeled or described as “computer”, “pro-
cessor” or “controller” may be provided through the use of
dedicated hardware as well as hardware capable of executing
software in the form of coded instructions stored on computer
readable medium. A computer is generally understood to
comprise one or more processors, and the terms computer and
processor may be employed interchangeably herein. When
provided by a computer or processor, the functions may be
provided by a single dedicated computer or processor, by a
single shared computer or processor, or by a plurality of
individual computers or processors, some of which may be
shared or distributed. Such functions are to be understood as
being computer-implemented and thus machine-imple-
mented. Moreover, use of the term “processor” or “control-
ler” shall also be construed to refer to other hardware capable
of performing such functions and/or executing software, and
may include, without limitation, digital signal processor
(DSP) hardware, reduced instruction set processor, hardware
(e.g., digital or analog) circuitry, and (where appropriate)
state machines capable of performing such functions.

[0100] FIG. 1 shows an example communications network
20 comprising network node 22 which communicates with
wireless terminal 30. As explained subsequently, in some
example implementations the communications network 20 is
aradio access network (RAN) and network node 22 takes the
form of a radio network controller node (RNC). In other
example embodiments such as LTE implementations the net-
work node 22 can instead take the form of a radio base station
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or eNodeB. The wireless terminal 30 can be a mobile station
or user equipment unit (UE) such as a mobile telephone
(“cellular” telephone) and or a laptop with wireless capabil-
ity, e.g., mobile termination, and thus can be, for example,
portable, pocket, hand-held, computer-included, or car-
mounted mobile devices which communicate voice and/or
data with radio access network. In various drawings the wire-
less terminal 30 is illustrated as or referred to as a “UE”. The
wireless terminal 30 communicates over a radio or air inter-
face 32 with communications network 20. Typically the net-
work node 22 is in communication with many wireless ter-
minals, but for sake of simplicity only one such wireless
terminal 30 is shown.

[0101] FIG.1 shows wireless terminal 30 as comprising, in
its most basic form, transceiver 34 and processor 40. The
transceiver 34 serves to facilitate downlink transmissions
from communications network 20 to wireless terminal 30 as
well as uplink transmissions from wireless terminal 30 to
communications network 20. The transceiver 34 generally
comprises antenna(s), amplifiers, and associated hardware
elements for transmitting and receiving radio signals over
radio interface 32. The processor 40 serves many purposes,
including execution of instructions for enabling operation of
wireless terminal 30 in conjunction with its own operation as
well as transmission of signals and data over radio interface
32. For illustrating the basic aspect of the technology dis-
closed herein FIG. 1 shows processor 40 as comprising both
measurement unit42 and best cell evaluator 44. The measure-
ment unit 42 serves to perform measurements relative to
plural cells of network 20 (see FIG. 2). The best cell evaluator
44 serves to make a determination regarding an extent of
connection of the wireless terminal to a best cell of the net-
work.

[0102] FIG. 2 depicts in topographical format portions of a
cellular arrangement of communications network 20, show-
ing specifically example cells C1-C6. A base station node is
associated with each cell. FIG. 2 further shows a representa-
tive wireless terminal 30 being located within cell C5 of
communications network 20. In view, e.g., of its CDMA
capabilities and handover capabilities, the wireless terminal
30 monitors (e.g., measures) signals associated with each
cell, e.g., pilot signals which include an identification of the
cell from which they are transmitted. At the time shown in
FIG. 2 it is expected that cell C5 is the best cell for wireless
terminal 30, but which cell is the “best” cell can change in
view of radio phenomena and/or movement of wireless ter-
minal 30 within communications network 20.

[0103] One of the aspects of the technology disclosed
herein is determination of a percentage (%) of time that a
terminal such as wireless terminal 30 is connected to the best
cell, i.e., the cell that at the moment of measurement provides
the best service/connection for wireless terminal 30. Such cell
may or may not be the serving cell to which the wireless
terminal 30 is presently assigned. The determination of the
percentage of time that a terminal is connected to the best cell
for the terminal is, in some example embodiments and
example modes, performed by wireless terminal 30. For
example, the best cell evaluator 44 as shown in FIG. 1 can
make the determination of the percentage of time that a ter-
minal is connected to the best cell for the terminal. In other
example embodiments and modes represented generically by
FIG. 3, the determination of the percentage of time that a
terminal is connected to the best cell for the terminal is per-
formed by network node 22-3. As generically representative
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of these other embodiments FIG. 3 shows network node 22-3
as comprising processor 50, which in turn comprises best cell
evaluator 54. In the FIG. 3 embodiment the best cell evaluator
54 makes the determination of the percentage of time that a
terminal is connected to the best cell for the terminal

[0104] One of its aspects the technology disclosed herein
concerns a method of operating a communications network
comprising a wireless terminal which communicates with a
network node. Inits generic form the method comprises using
the wireless terminal to perform measurements relative to
plural cells of the network; and then using the wireless ter-
minal or the network node to make a determination regarding
an extent of connection of the wireless terminal to a best cell
of the network.

[0105] FIG. 4 shows example representative acts or steps
involved in a method according to a first aspect of the tech-
nology disclosed herein. Act 4-1 comprises the wireless ter-
minal performing measurements relative to plural cells of the
network. Act 4-2 comprises making the determination regard-
ing an extent of connection of the wireless terminal to a best
cell of the network, e.g., making the determination of the
percentage of time that the terminal is connected to the best
cell for the terminal Whereas act 4-1 is performed by wireless
terminal 30, in differing embodiments act 4-2 can either be
performed by wireless terminal 30 (e.g., by best cell evaluator
44 in the manner illustrated by FIG. 1) or by network node 22
(e.g., by best cell evaluator 54 in the manner illustrated by
FIG. 3).

[0106] FIG. 1A illustrates in more detail example, non-
limiting implementations of the network node and wireless
terminal for the embodiment of FIG. 1 in a LTE environment
in which network node 22-1A-BS is an eNodeB (e.g., base
station node). As shown in FIG. 1A the network node 22-1A-
BS comprises transceiver 56 which communicates over radio
interface 32 with wireless terminal 30. The transceiver 56
typically comprises plural antenna along with associated
electronics such as amplifiers, for example. FIG. 1A shows
that processor 50 further comprises signal handler 58 and
mobility management entity 60. FIG. 1A similarly shows that
processor 40 of wireless terminal 30A can comprise, in an
example implementation, signal handler 68 and mobility
management entity 70. The mobility management entity 70
comprises various functionalities and units, the best cell
evaluator 44 and reporter 72 being illustrated as examples in
FIG. 1A.

[0107] FIG. 1B illustrates in more detail example, non-
limiting implementations of the network node and wireless
terminal for the embodiment of FIG. 1 in a non-LTE UTRAN
environment in which network node 22-1B-RNC is a radio
network controller (RNC) node. As shown in FIG. 1B the
RNC network node 22-1B-RNC comprises an [uB interface
74 which is connected to base station node 76. The base
stationnode 76 in turn comprises base station [uB interface 77
for connecting base station node 76 to RNC network node
22-1B-RNC; base station processor 78; and base station
transceiver(s) 79 over radio interface 32 with wireless termi-
nal 30.

[0108] FIG. 3A illustrates in more detail example, non-
limiting implementations of the network node and wireless
terminal for the embodiment of FIG. 3 in a LTE environment
in which network node 22-3A-BS is an eNodeB (e.g., base
station node). As shown in FIG. 3 A the network node 22-3A-
BS comprises transceiver 56; processor 50 further comprises
signal handler 58 and mobility management entity 60. The
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mobility management entity 60 comprises various function-
alities and units, the best cell evaluator 54 and report handler
62 being illustrated in FIG. 3A. FIG. 3A similarly shows that
processor 40 of wireless terminal 30B can comprise, in an
example implementation, signal handler 68 and mobility
management entity 70. The mobility management entity 70
comprises various functionalities and units, such as reporter
72 illustrated in FIG. 3A.

[0109] FIG. 3B illustrates in more detail example, non-
limiting implementations of the network node and wireless
terminal for the embodiment of FIG. 3 in a non-LTE UTRAN
environment in which network node 22-3B-RNC is a radio
network controller (RNC) node. As shown in FIG. 3B the
RNC network node 22-3B-RNC comprises an [uB interface
74 which is connected to base station node 76. The base
station node 76 in turn comprises base station [uB interface 77
for connecting base station node 76 to RNC network node
22-3B-RNC; base station processor 78; and base station
transceiver(s) 79 which communicates over radio interface 32
with wireless terminal 30.

[0110] The fact that network node 22 can take the form of a
eNodeB has thus been amply demonstrated by FIG. 1A and
FIG. 3A. Similarly the fact that network node 22 can take the
form of a radio network controller (RNC) node has been
clearly illustrated by FIG. 1B and FIG. 3B. Various subse-
quently described and/or illustrated embodiments of network
nodes can similarly take the form of an eNodeB or a radio
network controller node. For sake of simplicity, however,
only a generic network node 22 is hereinafter illustrated, it
being now appreciated that the generic network node 22 can
take many forms including the eNodeB and the radio network
controller (RNC).

[0111] As discussed above, the performance criterion
which is used for proactive measures is the percentage of the
time the terminal is (or not) connected to the best cell. As used
herein, determining the extent of connection to a best cell
encompasses both determining the percentage of time that a
terminal is connected to the best cell for the terminal, and
determining the percentage of time that the terminal is not
connected to the best cell for the terminal Since one determi-
nation is simply the converse of the other, it will be under-
stood that the phraseology “determining the percentage of
time that a terminal is connected to the best cell for the
terminal” or similar phrases is intended to cover both (1)
determining the percentage of time that the terminal is con-
nected to the best cell for the terminal and (2) determining the
percentage of time that the terminal is not connected to the
best cell for the terminal.

[0112] This performance measurement of act 4-2 (e.g.,
determining the percentage of time that the terminal is con-
nected to the best cell for the terminal) is preceded by act 4-1,
the taking of measurements relative to the serving and adja-
cent cells. The taking of measurements of act 4-1 can be
performed at the terminal 30 in a wireless communication
system by various ways. A first example measurement pro-
cedure (i) comprises making use of the measurements taken
for serving and adjacent cells, e.g., measurements on the pilot
channels of the serving and adjacent cells. A second example
measurement procedure (ii) comprises measuring and esti-
mating the downlink signal to interference ratio (SIR)
received by the serving and adjacent cells.

[0113] In a typical implementation measurement proce-
dure (i) is the most likely scenario, since the reference signal
received power (RSRP)/referenced signal received quality
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(RSRQ) [or similar RSCP, Es/No in WCDMA] measure-
ments are already done in the terminal However, the technol-
ogy disclosed herein is not limited to these functions it also
covers other measurement procedures such as measurement
procedure (ii).

[0114] Hence, the percentage of time the wireless terminal
30 is connected to the best cell can be deduced by these
measurements which are done on the terminal side. For
example, wireless terminal 30 uses the measurement unit 42
to make the measurements. Subsequently, the wireless termi-
nal 30 can signal (via signal handler 68) this information to
the network 20. The network 20, and particularly network
node 22, can exploit this information as input to the mobility
management algorithms, which have an impact on mobility
management decisions.

[0115] Act 4-2 (e.g., determining the percentage of time
that a terminal is connected to the best cell for the terminal) is
also simply known herein as determining the “percentage
time for the best cell”. In order to determine the percentage
time for the best cell, the wireless terminal 30 can perform a
measuring procedure having acts such as that shown in FIG.
5

[0116] The measuring procedure of FIG. 5 comprises a
loop which begins with initializing a reporting window (act
5-1). Act 5-2 of FIG. 5 represents measurement unit 42 per-
forming the measurements which are requisite to determining
the percentage time for the best cell, and particularly taking or
making a plurality of measurements for the serving cell and
adjacent cells over the time span of the reporting window. Act
5-3 of the measuring procedure of FIG. 5 comprises deter-
mining, for each measurement time or sample, whether the
wireless terminal 30 is connected to the best cell. Act 5-4
comprises collecting statistics to evaluate the best cell con-
nection of wireless terminal 30 over the reporting period. Act
5-5 comprises determining the percentage time for the best
cell. As explained subsequently, after the determination of act
5-5 the wireless terminal 30 can optionally itself adjust
mobility related parameter(s) and/or send a report (via
reporter 72) to network node 22.

[0117] Act5-3 essentially comprises an act of determining
whether the wireless terminal 30 is camped on (e.g., con-
nected to) the best cell. Act 5-3 can be performed in various
ways. A first way of determining whether the wireless termi-
nal 30 is connected to the best cell is a non hysteresis based
technique. A second way of determining whether the wireless
terminal 30 is connected to the best cell is a hysteresis based
technique.

[0118] According to the basic non-hysteresis technique the
wireless terminal 30 compares the serving cell quality (or
signal strength or both) with those of the best non-serving cell
to collect statistics over certain evaluation time such as
described, e.g. by Expression (1).

If RSMs > max(RSM1, RSM2, ... , RSM;) 1
iits

In Expression (1), RSM is a measure of the reference signal.
The measure of the reference signal can be, for example,
reference signal received power (RSRP), reference signal
received quality (RSRQ), for example. In Expression (1) the
term RSM; refers to the measure of the reference signal for
the serving cell (e.g., the base station; RSM, refers to the
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measure of the reference signal for a first non-serving cell,
and so forth). In Expression (1) all quantities are in dB scale
(i.e. RSRP in dBm).

[0119] If Expression (1) is satisfied, the wireless terminal
30 is connected (or camped on) to the best cell. Otherwise
(e.g., if Expression (1) is not satisfied) the wireless terminal
30 is not connected to (or not camped on) the best cell.
[0120] As indicated above, as act 5-4 the wireless terminal
30 collects statistics to evaluate the event over the time period,
i.e., the percentage of time the wireless terminal 30 is con-
nected to (or not connected to) the best cell. Such statistics can
either be used as a basis for the wireless terminal 30 to
determine the percentage time for the best cell (if the wireless
terminal 30 comprises a best cell evaluator 44 as in the
embodiment of FIG. 1A and FIG. 1B) and/or be reported by
reporter 72 to network node 22.

[0121] The measurements (e.g., RSCP, Ec/No, RSRP and
RSRQ) made by the wireless terminal 30 are vulnerable to
inaccuracies. The actual values of these parameters depend
upon side conditions and accordingly are susceptible to poor
accuracy when To (total interference) is higher, etc. For
example, it may occur that the wireless terminal 30 is camped
onto the best cell less than a target threshold, e.g., camped on
the best cell for 80% of the time, but the target requirement
was that the wireless terminal 30 be camped on the best cell
for 90% of the time, and yet the best cell is not significantly
stronger than the serving cell. Such can be the case, for
example, if the best cell is just 1-2 dB stronger than the
serving cell. In this situation it is better to use a hysteresis
technique which adapts to a new set of mobility parameters
provided that the best cell is a predetermined measure (e.g., X
dB) stronger than the serving cell for a predetermined per-
centage (e.g., Y percentage) of the time. This technique thus
provides some hysteresis in adapting to the mobility param-
eters. According to this technique the values X and Y can be
configured by the network, can be standardized values, or can
be implementation specific for the particular wireless termi-
nal 30.

[0122] Thus the hysteresis technique is based on relative
thresholds/hysteresis and, for an example embodiment, can
be expressed by Expression (2).

If{r_n_ax(RSMl, RSM2. ... , RSM;) — RSMS} >y @
iits

In Expression (2) RSM is again a measure of the reference
signal (in similar manner as Expression (1)). If Expression (2)
is satisfied, then the wireless terminal 30 is considered not
connected (or camped on) to the best cell. Otherwise the
wireless terminal 30 is considered connected (or camped on)
to the best cell.

[0123] Expression (3) can be used instead of using Expres-
sion (2) as the criteria for the hysteresis technique.

If{(RSM)S —max(RSM1, RSM2, ... | RSM;)} > B 3
iits

When Expression (3) is satisfied, then the wireless terminal
30 is considered connected (or camped on) to the best cell.
Otherwise the wireless terminal 30 is considered not con-
nected (or camped on) to the best cell.
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[0124] The thresholds values (such as y of Expression (2)
and Expression (3)) can be configured by the network or
standardized values.

[0125] As understood from the foregoing, based on plural
measurements taken as act 5-3 (using any of the expressions
provide above) over the time window, as act 5-4 the wireless
terminal 30 collects statistics. The wireless terminal 30 can
either itself evaluate the event over the time period, i.e., make
the determination of the percentage of time the wireless ter-
minal 30 is connected to (or not connected to) the best cell, or
can merely report the statistics via reporter 72 to network
node 22.

[0126] The triggers or factors which have an impact on
phenomena such as handover and cell reselection are herein
also called “mobility related parameters”. Some of the mobil-
ity related parameters are direct inputs to a mobility manage-
ment procedure for determining handover and cell reselec-
tion, and accordingly are called mobility management
parameters. Two examples of mobility management param-
eters include hysteresis in received signal value (SH) (e.g.,
received signal strength or received signal quality) and the
time hysteresis (TH) before making the handover decision.
Additional mobility management parameters can include the
L3 filter coefficient for averaging measurement, the measure-
ment period, the time window used for averaging measure-
ments. An aspect of the technology disclosed herein is updat-
ing or adjusting one or more of the mobility related
parameters based on the percentage of time the terminal is (or
is not) connected in the best cell.

[0127] Thus, as a further feature an example mode of the
method also comprises using the wireless terminal or the
network node to select a mobility related parameter for the
wireless terminal in accordance with the determination of the
percentage of time that the terminal is connected to the best
cell for the terminal For example, the mobility related param-
eter can be a mobility management parameter. Accordingly,
yet a further example mode of the method comprises using the
mobility management parameter to define when a handover
decision is made.

[0128] FIG. 6 illustrates example acts or steps comprising a
method of selecting/adjusting/updating a mobility related
parameter for the wireless terminal in accordance with the
determination of the percentage time for the best cell. Act 6-1
through act 6-5 of the method of FIG. 6 are analogous if not
identical to act 5-1 through at 5-5, respectively, of the method
of FIG. 5. The method of FIG. 6 differs from the method of
FIG. 5 by inclusion of further act 6-6, e.g., the act of adjusting
the mobility related parameter based on the determination of
percentage of time that the terminal is connected to the best
cell for the terminal Act 6-6 can comprise adjusting not just
one, but in some cases plural mobility related parameters.

[0129] As mentioned previously, act 6-6 (adjusting the
mobility related parameter based on the determination of
percentage of time that the terminal is connected to the best
cell for the terminal) can be performed either by wireless
terminal 30 using its best cell evaluator 44 (see FIG. 1A and
FIG. 1B), or by network node 22 using its best cell evaluator
54 (see FIG. 3A and FIG. 3B).

[0130] FIG. 6A and FIG. 7A illustrate in more detail an
example embodiment and mode wherein wireless terminal 30
adjusts the mobility related parameter based on the determi-
nation of percentage of time that the terminal is connected to
the best cell for the terminal. In FIG. 6 A and other comparable
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figures, the acts performed by wireless terminal 30 are framed
by broken line T; the acts performed by network node 22 are
framed by broken line N.

[0131] FIG. 7A shows in more detail various aspects of
wireless terminal 30 A which are more specifically directed to
the mobility related parameter adjusting procedure per-
formed by wireless terminal 30A, and particularly shows
various additional functional units or elements of mobility
management entity (MME) 70. In addition to best cell evalu-
ator 44 the mobility management entity 70 comprises han-
dover unit 80 and mobility related parameter (MRP) input
unit 82 (also known as MRP update unit). The handover unit
80 comprises a mobility related parameter (MRP) memory 84
wherein are stored operative (e.g., currently utilized values)
for mobility management procedures (including handover).
Among the mobility related parameters illustrated in F1G. 7A
as being stored in MRP memory 84 are hysteresis in received
signal value (SH) and the time hysteresis (TH) before making
the handover decision. FIG. 7A also shows that (in like man-
ner as mobility management entity 70 of wireless terminal
30A) mobility management entity 60 of network node 22A
comprises handover unit 90 and MRP input unit 92 (also
known as MRP update unit). Handover unit 90 in turn com-
prises mobility related parameter (MRP) memory 94. Among
the mobility related parameters illustrated in FIG. 7A as being
stored in MRP memory 94 are hysteresis in received signal
value (SH) and the time hysteresis (TH) before making the
handover decision.

[0132] FIG. 6A shows example representative acts or steps
performed by wireless terminal 30A and network node 22A
of FIG. 7A in conjunction with the mobility related parameter
adjusting procedure performed by wireless terminal 30A. Act
6A-1 through act 6A-6 of the method of FIG. 7 are analogous
if not identical to act 6-1 through at 6-6, respectively, of the
method of FIG. 6. The act 6 A-6 of determining the percentage
of time that a terminal is connected to the best cell for the
terminal is performed by best cell evaluator 44 of wireless
terminal 30A. Included in act 6A-6 is best cell evaluator 44
providing the results of its determination (e.g., the percentage
of time that a terminal is connected to the best cell for the
terminal) to MRP update unit 82. If the results of the deter-
mination so require, the MRP memory 84 changes the value
of one or more mobility related parameters in MRP memory
84, so that the updated/changed/altered values of the mobility
related parameter(s) will be available for use by mobility
management entity 70 in conjunction with any further han-
dover procedures.

[0133] Insofar as the wireless terminal 30A is concerned,
the method of FIG. 6 A differs from the method of FIG. 6 by
inclusion of further act 6A-7, e.g., the act of providing a report
(e.g., sending a report) to network node 22A. The report that
is sent from wireless terminal 30A as part of act 6A-7 can
include the mobility related parameter(s) which are deter-
mined by MRP update unit 82 as a result of the determination
of'percentage of time that the terminal is connected to the best
cell for the terminal (as determined by best cell evaluator 44).
Optionally and/or additionally the reporter 72 can also pro-
vide the determination made by the best cell evaluator 44, as
well as some or all of the measurements made by measure-
ment unit 42.

[0134] FIG. 6A further shows that as act 6A-8 network
node 22A receives the report from wireless terminal 30a. In
particular the report handler 62 receives and interprets the
report and applies the mobility related parameter(s) included
in the report to MRP update unit 92 (also known as the MRP
input unit). The MRP update unit 92 in turn updates the value
of the mobility related parameter(s) in MRP memory 94 of
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handover unit 90, so that the updated mobility related param-
eter(s) will be available to handover unit 90 for use in a next
handover operation involving wireless terminal 30a.

[0135] FIG. 7B shows various aspects of network node 225
which are more specifically directed to the mobility related
parameter adjusting procedure performed by network node
22B. FIG. 6B shows, e.g., acts performed by network node
22B in conjunction with the mobility related parameter
adjusting procedure. In particular, FIG. 6B shows as act 6B-8
that the report handler 62 of network node 22B receives the
statistics collected from measurement unit 42 of wireless
terminal 30B. The statistics are applied to best cell evaluator
54 which performs act 6B-9 of determining the percentage of
time that the terminal is connected to the best cell for the
terminal As act 6B-10 the MRP update unit 92 uses the
determination of act 6B-9 in turn to adjust update the value of
the mobility related parameter(s) in MRP memory 94 of
handover unit 90. As the updated mobility related parameter
(s) will be available to handover unit 90 for use in a next
handover operation involving wireless terminal 30B. Further,
as act 6B-11 the report handler 62 of network node 22B sends
or reports the updated mobility related parameter(s) to the
wireless terminal 30B. As act 6B-12 the network node 22B
receives the updated mobility related parameter(s). As act
6B-13 the updated mobility related parameter(s) received
from network node 22B are then applied by MRP update unit
82 to the MRP memory 84 so that the updated mobility related
parameter(s) will be available in conjunction with the next
handover operation.

[0136] Thus various preceding embodiments describe that
one of the aspects of the technology disclosed herein is mak-
ing a determination of the percentage of time that a terminal
is connected to the best cell for the terminal, and adjusting the
mobility related parameter(s) in accordance with the deter-
mination. The basic generic actions are reflected by FIG. 8.
Act 8-1 of FIG. 8 comprises making the mobility procedure
performance measurements (as can be done by measurement
unit 42). Act 8-2 comprises making the determination of the
percentage of time that a terminal is connected to the best cell
for the terminal (as can be done by either best cell evaluator 44
of wireless terminal 30 or best cell evaluator 54 of network
node 22). Act 8-3 comprises adjusting the mobility related
parameter(s) (as can be done by either MRP update unit 82 of
wireless terminal 30 or MRP update unit 92 of network node
22).

[0137] Table 1 shows that the percentage of time the wire-
less terminal 30 is not connected to the best cell for two
different settings of cell reselection triggers. The data of Table
1 concerns a scenario in which the speed of the wireless
terminal 30 is 3 km/h and the cell radius is 288 meters. From
Table 1 it can be readily seen that choosing the appropriate
discontinuous reception (DRX) cycle is of high impact on the
handover performance, e.g., the different DRX cycles in
Table 1 can lead to a difference of 14% in the percentage of
time the wireless terminal 30 is not connected to the best cell.

TABLE 1
Cell Reselection Triggers % of time not connected to
{Qhyst [dB], Treselection (sec)} the best cell
Setting 1 {0,1.2} 5.69
Setting 2 {4,02} 12.14
[0138] [000137] Another input parameter (variable) having

an impact on mobility management procedures is the activity
cycle (i.e. discontinuous reception (DRX) cycle). The discon-
tinuous reception (DRX) is used in order to save power in the
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terminal, i.e. the terminal only needs to be active a fraction of
time for receiving information. DRX is typically used in case
small amount of data is transmitted to the terminal (VoIP,
“Pings” etc). Furthermore the activity cycle length typically
also defines the periodicity with which the measurement of
the signal strength received on the pilots from serving and
neighbouring cells are done. Hence, the activity cycle defines
the filter length of measurements, which in turn affects the
response time for the terminal to react on radio scenario
changes.

[0139] As yet another of its aspects, some embodiments of
the technology disclosed herein concern adjusting, as a result
of the percentage time for the best cell, a mobility related
parameter in the form of a parameter of a discontinuous
reception (DRX) cycle, e.g., length of a discontinuous recep-
tion (DRX) cycle. The basic generic actions of the DRX mode
are reflected by FIG. 9. Act 9-1 of FIG. 9 comprises making
the mobility procedure performance measurements (as can be
done by measurement unit 42). Act 9-2 comprises making the
determination of the percentage of time that the terminal is
connected to the best cell for the terminal (as can be done by
either best cell evaluator 44 of wireless terminal 30 or best cell
evaluator 54 of network node 22). Act 9-3 comprises adjust-
ing the discontinuous reception (DRX) parameter, e.g., length
of the DRX cycle.

[0140] Adjusting the DRX parameter can be performed
either by wireless terminal or by the network node. FIG. 10A
shows an embodiment of a wireless terminal having a DRX
unit 100 and wherein MRP update unit 82 has the ability to
update the DRX parameter for the DRX unit 100. When the
MRP update unit 82 does update the DRX parameter for DRX
unit 100, any updated parameters including the updated DRX
parameter are also supplied to MRP memory 84 of handover
unit 80 as well as to reporter 72. The reporter 72 notifies
network node 22 ofthe updated DRX parameter. The report of
the DRX parameter as received by network node 22 is pro-
cessed by report handler 62, and the updated parameters
including the updated DRX parameter are applied to MRP
update unit 92. The MRP update unit 92 in turn provides the
updated parameters including the updated DRX parameter to
MRP memory 94 of handover unit 90. In addition, the
updated DRX parameter is provided to DRX unit 102 of
network node 22. The discontinuous reception (DRX) param-
eter is then used by network node 22 in conjunction with the
discontinuous reception (DRX) procedure.

[0141] FIG. 10B shows an embodiment of a network node
22 wherein the MRP update unit 92 has the capability of
updating a discontinuous reception (DRX) parameter based
on the determination made by node-resident best cell evalu-
ator 54. If the determination of the percentage of time that the
terminal is connected to the best cell for the terminal (made by
best cell evaluator 54) so warrants, the MRP update unit 92 is
able to update one or more mobility related parameter(s)
including the discontinuous reception (DRX) parameter. The
updated mobility related parameter(s) are loaded into MRP
memory 94 for use by handover unit 90, the updated discon-
tinuous reception (DRX) parameter is also applied to DRX
unit 102. The discontinuous reception (DRX) parameter is
then used by network node 22 in conjunction with the discon-
tinuous reception (DRX) procedure. The discontinuous
reception (DRX) parameter as updated by MRP update unit
92 is also provided to report handler 62, which prepares a
report for transmission to wireless terminal 30. Such a report
is received by wireless terminal 30 and distributed by its
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reporter 72 to DRX unit 100 of wireless terminal 30, so that
DRX unit 100 is aware of the discontinuous reception (DRX)
parameter value being used by network node 22 for the dis-
continuous reception (DRX) procedure.

[0142] FIG. 11 is a bar graph showing the percentage of
time a terminal is not connected to the best cell for three
different discontinuous reception (DRX) cycles, when the
terminal’s speed is 200 km/h, the cell radius is 288 m and the
hysteresis in received signal value (HO hysteresis) and Time
To Trigger (time hysteresis (TH) before making the handover
decision) are set to 4 dBs and 0 seconds, respectively.

[0143] Upon change of mobility management parameters
or change of discontinuous reception (DRX) cycle as a result
of'this mechanism (e.g., the determination of percentage time
for the best cell), then the performance counters are set to null
and a new period for measuring this percentage of time the
terminal is not connected to the best cell starts.

[0144] In addition, since the consequences of this adapta-
tion might not be immediately visible in mobility manage-
ment mechanisms performance, it is suggested to specify a
minimum time between consecutive changes of mobility
related parameter(s) such as mobility management param-
eters and discontinuous reception (DRX) cycles.

[0145] Some example embodiments and implementations
occur in the context of the 3GPP Long Term Evolution (LTE)
system. Hence, the terminology and signalling from 3GPP
LTE is adopted in various portions of this description. How-
ever, it should be understood that the technology disclosed
herein is not confined or limited to any LTE embodiment or
implementation.

[0146] [As explained above, the wireless terminal 30
(which can be a User Equipment (UE)) performs periodically
measurements of a reference signal, e.g., of the reference
signal received power (RSRP) (or Quality—RSRQ). The
measurements made by the wireless terminal regarding the
serving cell as well as measurements from N other (e.g.,
adjacent) cells by the UE detected adjacent cells are estimated
and available at the wireless terminal at periodically spaced
time instants. Hence, within a given time window of time, W,
the wireless terminal can measure the amount of times the
reference signal value from the serving cell is not the highest
(or, equivalently, the percentage of time during which the
reference signal value from the serving cell is not the highest
can be estimated).

[0147] Similarly, instead of making measurements regard-
ing reference signal value, the wireless terminal could also
make measurements of the downlink (DL) signal to interfer-
ence ratio (SIR) of the connection to the serving cell during
DL transmission occurrences. The wireless terminal can then
also evaluate the DL SIR received by detected adjacent-non
serving cells. By knowing the cell-specific sequence trans-
mitted over the reference signal (which is known since the
wireless terminal has detected the cell identity and hence the
received signal signature), the wireless terminal can deduce
the received signal value (e.g., received signal strength) from
an adjacent-non serving-cell. In addition, the wireless termi-
nal measures the total received power from all the cells, both
by the serving and adjacent-non serving ones. Hence, from
this information, the wireless terminal can also deduce the
other cell interference the wireless terminal would experi-
ence, in case the wireless terminal were connected in the
designated adjacent cell. The comparison of the DL. SIR
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values from the serving cell and adjacent cells can give the
percentage of time the wireless terminal is not connected to
the best cell.

[0148] Inthe connected mode this information (percentage
of time the wireless terminal is not connected to the best cell)
can then be signalled to the network node by making use of
RRC signalling. An event can be defined, such as a point in
time when this percentage of time the wireless terminal is not
connected to the best cell exceeds a threshold. The threshold
as well as the minimum time duration over which the wireless
terminal should evaluate this event can be configured or sig-
nalled by the network or can be standardized values or wire-
less terminal implementation specific. Upon detection of this
event, an RRC message can be transmitted to the network
node. This RRC message can be included in the existing
measurement report with a separate event identity.

[0149] Alternatively, this information can be transmitted
periodically to the network node and the required parameters
for estimating the percentage of time that that the wireless
terminal is not camped to the best cell are configured by the
network.

[0150] In an example embodiment whose operation is
depicted by FIG. 12, the network can make use of this infor-
mation (e.g., the percentage of time that a terminal is con-
nected to the best cell for the terminal) so as to make the
adaptation of (1) handover hysteresis and (2) time hysteresis
(TH) before making the handover decision (e.g., time to
transmission [TTT]) in case of handover, or if this is not
sufficient, (3) to adapt the DRX cycle as well. FIG. 12 shows
a mobility related parameter adjustment procedure which
begins with act 12-1. Act 12-2 comprises receiving a report
(e.g., of the percentage of time that a terminal is connected to
the best cell for the terminal). Act 12-3 comprises adjusting a
first set of mobility related parameters on the basis of the
report. As one example mode shown in FIG. 12, the mobility
related parameters adjusted as act 12-3 can comprise the
hysteresis in received signal value (SH) and time hysteresis
(TH) before making the handover decision. If at act 12-4 the
adjustments of act 12-3 are not deemed sufficient, as act 12-5
a second set of mobility related parameter(s) is adjusted
before the adjustment procedure of FIG. 12 ends at act 12-6.
The second set of mobility related parameter(s) can include
the discontinuous reception (DRX) parameter. The adjust-
ment procedure of FIG. 12 simply ends if the adjustments of
act 12-3 are deemed sufficient.

[0151] FIG. 13 illustrates an example speed-dependent sce-
nario of mobility related parameter adjustment. The scenario
of FIG. 13 can be employed with a network node such as that
illustrated in FIG. 14 which comprises a UE speed determi-
nation unit 110. The Act 13-1 comprises receipt of a report of
the percentage of time that a terminal is connected to the best
cell for the terminal Act 13-2 comprises obtaining (e.g., from
UE speed determination unit 110) the speed of the UE, i.e.,
the speed of wireless terminal 30. Act 13-3 comprises deter-
mining whether the percentage of time that the wireless ter-
minal is not connected to the best cell is higher than a thresh-
old. If the threshold is not exceeded, then the adjustment
procedure of FIG. 13 can terminate as act 13-9. If the thresh-
old is exceeded, a check as made as act 13-4 whether the
speed of the wireless terminal is too low. If the speed of the
wireless terminal is too low, as act 13-5 the hysteresis in
received signal value (SH) is reduced. Act 13-6 comprises
checking whether the speed of the wireless terminal is too
high. If'the speed of the wireless terminal is too high, act 13-7
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and act 13-8 are performed. Act 13-7 comprises increasing
the hysteresis in received signal value (SH); act 13-8 com-
prises reducing the time hysteresis (TH) before making the
handover decision. FIG. 13 thus shows that a mobility related
parameter adaptation decision can be made even more robust
when combined with knowledge of the speed range with
which the wireless terminal is moving. Determination of the
speed of wireless terminal 30 can be made by various tech-
niques such as, for example, that explained in 3GPP TS
40.304, “3rd Generation Partnership Project; Technical
Specification Group Radio Access Network; Evolved Univer-
sal Terrestrial Radio Access (E-UTRA); User Equipment
(UE) procedures in idle mode (Release 8)”, version 8.2.0,
May 2008, § 5.2.4.3. Similar mechanisms for getting an esti-
mation of the speed range can be conceived for the connected
mode as well, and hence information on speed of the wireless
terminal is available at connected mode as well.

[0152] FIG. 15illustrates an example embodiment wherein
the network (e.g., network node 22) maintains a list or a
mapping table which maps an appropriate mobility triggering
setting (e.g. signal and time hysteresis) to the UE speed and
DRX cycle. In particular, FIG. 15 shows mobility manage-
ment entity 60 as comprising speed dependent MRP mapping
table 112. The network can use speed dependent MRP map-
ping table 112 when a message containing the percentage of
time that a terminal is connected to the best cell is transmitted
by the wireless terminal. For example, in the speed-dependent
idle mode, the MRP update unit 92 can obtain the current
speed of the wireless terminal from UE speed determination
unit 110, and can then use the obtained current speed as an
index into speed dependent mapping table 112 to determine
one or more mobility related parameter(s) for the wireless
terminal. An example speed dependent mapping table 112 is
shown as Table 2.

TABLE 2

SPEED DEPENDENT MRP MAPPING TABLE

Signal hysteresis ~ Time hysteresis

UE speed (SH) (TH) DRX length
S-S, km/hr SH, TH, DRX,

S5-S; km/hr SH, TH, DRX,

S_1-S,, km/hr SH, TH, DRX,,

[0153] As previously explained, in some embodiments the

wireless terminal is capable of autonomously updating its
mobility related parameter(s), such as the mobility manage-
ment parameters and/or its DRX cycle. In this case the net-
work does not broadcast the mapping table in the cell. Instead
UE maintains a pre-defined mapping table. When the wireless
terminal makes its own updates for the mobility related
parameter, the wireless terminal subsequently notifies the
network regarding its new parameters.

[0154] Alternatively, the UE can update its mobility man-
agement parameters and/or its DRX cycle according to a
mapping table broadcasted by the network in the cell. The UE
subsequently notifies the network with its new parameters.
[0155] Procedures similar to those described for the con-
nected mode can also be envisaged for the cell reselection
triggers utilized in the idle mode, namely the Qhyst and
Treselection parameters. However, when the wireless termi-
nal is in idle mode, it is not feasible for the wireless terminal
to exchange RRC signalling messages with the network node.
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Therefore another mechanism must be provided for the wire-
less terminal to know what mobility related parameter value
(s) to select when the wireless terminal takes upon itself the
responsibility for updating the mobility related parameter(s).
[0156] According to one example idle mode option for the
wireless terminal to determine the mobility related param-
eters for itself, the wireless terminal makes an estimation of
the new mobility related parameter values (e.g., the new han-
dover “triggers”) on the basis of the percentage of time it is
not connected to the best cell. In an embodiment of FIG. 16
that utilizes this idle mode option, the network node com-
prises a downloadable table 114 or list of triggering sets that
are dependent upon the percentage of time that the wireless
terminal is not connected to the best cell. The downloadable
table 114, also known as the percentage not best connected
MRP mapping table, specifies the mobility related param-
eters to be used for various levels of percentages of time the
wireless terminal is not connected to the best cell. Table 3
provides an example format of a downloadable table 114.

TABLE 3

PERCENTAGE NOT BEST CONNECTED MRP MAPPING TABLE

% of time not Signal hysteresis  Time hysteresis

best connected (SH) (TH) DRX length
%%, SH, TH, DRX,

%,-%, SH, TH, DRX,

%, 1-S; SH, TH, DRX,

[0157] Inthe FIG. 16 embodiment the network node broad-

casts the percentage not best connected MRP mapping table
114 to wireless terminal, so that the wireless terminal stores
the percentage not best connected MRP mapping table 114 in
its own MRP mapping table 116. Thus, the wireless terminal
is provided with a list of the triggering sets to be used in
function of the various levels of these percentages of time the
wireless terminal is not connected to the best cell. The MRP
update unit 82, knowing from best cell evaluator 44 the per-
centage of time that a terminal is connected to the best cell for
the terminal, can use a complement of the percent as an index
to obtain from MRP mapping table 116 the appropriate
mobility related parameters, and accordingly can load the
mobility related parameters obtained from MRP mapping
table 116 into MRP memory 84 of handover unit 80 for use in
conjunction with the determination of a next handover. In
other words, the wireless terminal applies the setting which
corresponds to the measured percentage of time not con-
nected to the best cell. Thus in this FIG. 16 type embodiment
the wireless terminal adapts to the network signalled param-
eters when this event occurs. Preferably the contents of per-
centage not best connected MRP mapping table 114 are pre-
arranged and pre-agreed among telephone operators/
networks, e.g., some level of standardization is needed for,
e.g., the signalling of parameters to be adapted in case the
percentage of time of a wireless terminal camping on the best
cell falls below the threshold.

[0158] Generally, several combinations of this measure-
ment, with the DRX long cycle and the speed estimation can
be imagined so as to develop mobility management optimi-
zation algorithms.

[0159] Another example for terminal in idle mode (for the
wireless terminal to determine the mobility related param-
eters for itself) involves the wireless terminal making a ran-
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dom access request to the network. When (in response to the
random access request) the wireless terminal is given permis-
sion to transmit (e.g. resources are allocated for uplink trans-
mission), the wireless terminal transmits the percentage time
for the best cell (or its converse) to the network so that the
network can use the percentage time for the best cell to
determine what adjustments need to be made for the mobility
related parameter(s). For example, if the percentage of time
that the wireless terminal is not connected to the best cell
becomes very high, the wireless terminal makes a random
access and transmits this percentage information to the net-
work. The MRP update unit 92 of the network node 22 canuse
the percentage time for the best cell to determine what adjust-
ments need be made for the mobility related parameter(s).
FIG. 17 illustrates the best cell evaluator 44 notifying reporter
72 of wireless terminal that the percentage of time that the
wireless terminal is not connected to the best cell has become
very high, and further illustrates reporter 72 causing sending
of'a random access request (RAQ) and the percentage value
from signal handler 68 of the wireless terminal to signal
handler 58 of the network node. The signal handler 68 then
directs MRP update unit 92 to update the mobility related
parameters according to the reported percentage of time that
the terminal is not connected to the best cell for the terminal.
The mobility related parameters as updated by MRP update
unit 92 are thereafter transmitted to wireless terminal for
storage in MRP update unit 82.

[0160] Even in connected mode, according to an example
embodiment the wireless terminal can estimate a set of han-
dover triggers (e.g., mobility related parameters) and transmit
the estimated set of triggers to the network node. This can also
be done by using the measurement report RRC message.

[0161] Similarly, the information of the percentage of time
the wireless terminal is not connected to best cell can be used
by the wireless terminal to adapt its mobility management
parameters and its DRX cycle. As understood by the person
skilled in the art, the discontinuous reception (DRX) cycle
defines periodic occasions when the measurements are done.
Hence, the discontinuous reception (DRX) cycle defines the
periodicity and the granularity in time when mobility mea-
surements such as RSRP measurements are performed. Con-
sequently, the DRX cycle has an impact on the accuracy of
mobility measurements such as RSRP measurements, and
hence on the handover performance in connected mode and
on the cell reselection performance in idle mode.

[0162] Inanother example embodiment the wireless termi-
nal can autonomously decide to shorten the discontinuous
reception (DRX) cycle. As an example, in case the percentage
of the time the wireless terminal is not connected to the best
cell is high or above the desired threshold and the DRX long
period is also high, then the MRP update unit 82 can autono-
mously decide to shorten the DRX cyclee.g., the MRP update
unit 82 of the wireless terminal can change from a 1.28 sec
DRX cycle to a 642 ms DRX cycle. For example, FIG. 18
shows DRX unit 100 of wireless terminal 30 as consulting a
table 118 of DRX cycle values (DRX Table 118). The DRX
DL Table 118 can either be downloaded from the network to
wireless terminal or be (pre)configured at the wireless termi-
nal. For example, in a primitive form the DRX Table 118 can
have two DRX cycle values, a first value for along DRX cycle
and a second value for a short DRX cycle. The wireless
terminal then can adapt itself to a shorter DRX cycle when the
percentage of time that the wireless terminal is not connected
to the best cell exceeds the target level. When the percentage
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fulfils the targets, the wireless terminal can revert to the
normal, long or the default cycle. The wireless terminal can
also indicate to the network when it has shortened the DRX.
[0163] Alternatively if the target percentage of camping on
the best cell is not achieved, then the wireless terminal can
progressively shorten its DRX cycle, e.g. from 1.28 s to 642
ms to 320 ms and so on until the target is fulfilled.

[0164] Yet in another embodiment the UE does not change
the DRX cycle. Rather it simply increases the measurement
rates until the best cell camping percentage target is fulfilled,
e.g. if the DRX cycle is equal to 20 ms and the measurement
rate is 80 msec, it can be reduced to 60, 42 ms or even 20 ms,
without changing the DRX cycle.

[0165] Advantages of the technology disclosed herein
include but are not limited to the following:

[0166] Better mobility management performance.

[0167] Improved quality of service perceived by the
users.

[0168] More efficient utilization of the radio resources

[0169] Enabling that operators targets are fulfilled on

short term basis.

[0170] Inone ofits aspect the technology disclosed herein
(1) provides the radio network with knowledge about the
percentage of time the terminal is connected to the best cell,
and (ii) utilizes this percentage information in the manage-
ment of parameters having an impact on the performance of
handover and cell reselection. Either the network or the wire-
less terminal can determine (e.g., estimate) the percentage of
time that the wireless terminal is connected to best cell.

[0171] Although the description above contains many
specificities, these should not be construed as limiting the
scope of the invention but as merely providing illustrations of
some of the presently preferred embodiments of this inven-
tion. Thus the scope of this invention should be determined by
the appended claims and their legal equivalents. Therefore, it
will be appreciated that the scope of the present invention
fully encompasses other embodiments which may become
obvious to those skilled in the art, and that the scope of the
present invention is accordingly to be limited by nothing
other than the appended claims, in which reference to an
element in the singular is not intended to mean “one and only
one” unless explicitly so stated, but rather “one or more.” All
structural, chemical, and functional equivalents to the ele-
ments of the above-described preferred embodiment that are
known to those of ordinary skill in the art are expressly
incorporated herein by reference and are intended to be
encompassed by the present claims. Moreover, it is not nec-
essary for a device or method to address each and every
problem sought to be solved by the present invention, foritto
be encompassed by the present claims. Furthermore, no ele-
ment, component, or method step in the present disclosure is
intended to be dedicated to the public regardless of whether
the element, component, or method step is explicitly recited
in the claims. No claim element herein is to be construed
under the provisions of 35 U.S.C. 112, sixth paragraph, unless
the element is expressly recited using the phrase “means for.”

What is claimed is:

1. A method of operating a communications network com-
prising a wireless terminal which communicates with a net-
work node, the method comprising:

using the wireless terminal to perform measurements rela-

tive to plural cells of the network;
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using the wireless terminal or the network node to make a
determination regarding an extent of connection of the
wireless terminal to a best cell of the network;

wherein making the determination of the extent of connec-
tion comprises determining whether a percentage of
time that the wireless terminal is connected to a best cell
of the network satisfies a threshold.

2. The method of claim 1, further comprising a wireless
terminal reporting to the network node the determination
regarding the extent of connection of the wireless terminal to
a best cell of the network.

3. The method of claim 1, further comprising using the
wireless terminal or the network node to select a mobility
related parameter for the wireless terminal in accordance with
the determination.

4. The method of claim 3, wherein using the wireless
terminal or the network node to select a mobility related
parameter for the wireless terminal in accordance with the
determination comprises changing a value of a mobility man-
agement parameter and then changing a length of a discon-
tinuous reception (DRX) cycle.

5. The method of claim 3, wherein the mobility related
parameter comprises a parameter of a discontinuous recep-
tion (DRX) cycle.

6. The method of claim 5, further comprising the wireless
terminal determining to progressively shorten length of the
discontinuous reception (DRX) in accordance with the deter-
mination.

7. The method of claim 5, further comprising the network
node configuring the wireless terminal with plural discon-
tinuous reception (DRX) cycle values, and wherein the
method further comprises the wireless terminal changing
between the plural discontinuous reception (DRX) cycle val-
ues in accordance with the determination.

8. The method of claim 3, further comprising selecting two
mobility management parameters for the wireless terminal in
accordance with the determination, and wherein the two
mobility management parameters comprise hysteresis of a
signal value and time hysteresis before making a handover
decision.

9. The method of claim 3, further comprising selecting a
mobility management parameter as the mobility related
parameter for the wireless terminal in accordance with the
determination, and wherein the mobility management param-
eter comprises a length of an active cycle which defines one or
more of (1) filter length of measurements; and (2) periodicity
with which measurements of signal strength received from a
pilot signal is performed.

10. The method of claim 3, further comprising:

determining a traveling speed of the wireless terminal;

also selecting a value of the mobility management param-
eter dependent upon the traveling speed.

11. The method of claim 3, further comprising storing at
the network node a table configured to map various traveling
speeds of the wireless terminal to corresponding values of the
mobility related parameter.

12. The method of claim 3, further comprising estimating
the mobility related parameter at the wireless terminal in
accordance with the determination.

13. The method of claim 3, further comprising the network
node broadcasting differing mobility related parameter val-
ues corresponding to differing percentages of time values that
the wireless terminal is not connected to the best cell.
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14. The method of claim 1, further comprising using the
wireless terminal or the network node to select a mobility
related parameter for the wireless terminal in accordance with
the determination, the mobility related parameter being an
input to a mobility management procedure for determining
handover and cell reselection.

15. A node of a communications network which commu-
nicates with a wireless terminal, the node comprising:

an interface with the wireless terminal by which the node
receives measurements relative to plural cells of the
network;

a computer configured to make a determination regarding
an extent of connection of the wireless terminal to a best
cell of the network;

wherein the computer is further configured to determine
whether the extent of connection of the wireless terminal
to the best cell of the network satisfies a threshold.

16. The node of claim 15, wherein the computer is config-
ured to make the determination explicitly using the signal
strength and/or signal quality measurements reported by the
wireless terminal from plural cells of the network.

17. The node of claim 15, wherein the computer is config-
ured to make the determination based on reports received
from the wireless terminal wherein the said reports explicitly
indicate the extent of connection of the wireless terminal to a
best cell of the network.

18. The node of claim 15, wherein the node is a base station
node.

19. The node of claim 15, wherein the node is a radio
network controller node.

20. The node of claim 15, further comprising a mobility
related parameter input unit configured to select a mobility
related parameter for the wireless terminal in accordance with
the determination.

21. The node of claim 20, wherein the mobility related
parameter is a mobility management parameter, and further
comprising a handover unit configured to use the mobility
management parameter to define when a handover decision is
made.

22. The node of claim 20, wherein the mobility related
parameter input unit is configured to select two mobility
management parameters for the wireless terminal in accor-
dance with the determination, and wherein the two mobility
management parameters comprise hysteresis of a signal value
and time hysteresis before making a handover decision.

23. The node of claim 20, wherein the mobility related
parameter input unit is configured to change a mobility man-
agement parameter as the mobility related parameter, and
then to change a length of a discontinuous reception (DRX)
cycle.

24. The node of claim 20, wherein the mobility related
parameter comprises a parameter of a discontinuous recep-
tion (DRX) cycle.

25. The node of claim 20, wherein the mobility related
parameter input unit is further configured to provide the wire-
less terminal with plural discontinuous reception (DRX)
cycle values so that the wireless terminal can change between
the plural discontinuous reception (DRX) cycle values in
accordance with the determination.

26. The node of claim 20, wherein the mobility related
parameter is a mobility management parameter, and wherein
the mobility management parameter comprises a length of an
active cycle which defines one or more of (1) filter length of
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measurements; and (2) periodicity with which measurements
of signal strength received from a pilot signal is performed.

27. The node of claim 20, further comprising a wireless
terminal speed determination unit configured to determine a
traveling speed of the wireless terminal, and wherein the
mobility related parameter input unit is configured to select a
value of the mobility management parameter dependent upon
the traveling speed.

28. The node of claim 15, wherein the computer is config-
ured to select a mobility related parameter for the wireless
terminal in accordance with the determination, the mobility
related parameter being an input to a mobility management
procedure for determining handover and cell reselection.

29. A wireless terminal which communicates with a net-
work node of a communications network, the wireless termi-
nal comprising:

a measurement unit configured to perform measurements

relative to plural cells of the network;

a computer configured to make a determination regarding
an extent of connection of the wireless terminal to a best
cell of the network;

wherein the computer is further configured to determine
whether the extent of connection of the wireless terminal
to the best cell of the network satisfies a threshold.

30. The node of claim 20, wherein the mobility related
parameter comprises a parameter of a discontinuous recep-
tion (DRX) cycle.

31. The wireless terminal of claim 30, wherein the mobility
related parameter is a mobility management parameter, and
wherein the mobility related parameter input unit is further
configured to select plural mobility management parameters
for the wireless terminal in accordance with the determina-
tion, and wherein two mobility management parameters com-
prise hysteresis of a signal value and time hysteresis before
making a handover decision.

32. The wireless terminal of claim 31, wherein the mobility
related parameter is a mobility management parameter, and
wherein the mobility related parameter input unit is config-
ured to change a value of the MIMO mode and then to change
a length of a discontinuous reception (DRX) cycle.

33. The wireless terminal of claim 30, wherein the mobility
related parameter comprises a parameter of a discontinuous
reception (DRX) cycle.

34. The wireless terminal of claim 33, wherein the mobility
related parameter input unit is configured to progressively
change length of the discontinuous reception (DRX) in accor-
dance with the determination.

35. The wireless terminal of claim 33, wherein the wireless
terminal is configured to receive plural discontinuous recep-
tion (DRX) cycle values from the network node, and wherein
the mobility related parameter input unit is configured to
change between the plural discontinuous reception (DRX)
cycle values in accordance with the determination.

36. The wireless terminal of claim 30, wherein the mobility
related parameter is a mobility management parameter, and
wherein the mobility management parameter comprises a
length of an active cycle which defines one or more of (1)
filter length of measurements; and (2) periodicity with which
measurements of signal strength received from a pilot signal
is performed.

37. The wireless terminal of claim 30, wherein the mobility
related parameter input unit is configured to estimate the
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mobility related parameter at the wireless terminal in accor-
dance with the determination.

38. The wireless terminal of claim 30, wherein when the
wireless terminal is configured, when in idle mode, to make a
random access request and, upon granting of the random
access request, to transmit a measurement report to the net-
work node regarding the extent of connection of the wireless
terminal to the best cell of the network.
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39. The wireless terminal of claim 29, wherein the com-
puter is further configured select a mobility related parameter
for the wireless terminal in accordance with the determina-
tion, the mobility related parameter being an input to a mobil-
ity management procedure for determining handover and cell
reselection.



