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Description

FIELD OF THE DISCLOSURE

[0001] This disclosure relates generally to mobile communication networks and, more particularly, to performing idle
mode mobility measurements in a mobile communication network.

BACKGROUND

[0002] In many mobile networks, after a user equipment (UE) has selected a public land mobile network (PLMN) for
mobile communication service, the UE periodically monitors the performance of its current serving cell when in idle mode
of operation (there is no active radio connection with a mobile network). The UE in idle mode also regularly verifies if
there is a neighbor cell that can provide better service quality while maintaining service continuity for the UE. When a
better cell is identified, a cell re-selection procedure is typically launched to allow the UE to camp on the better suitable
cell from its current serving cell.
[0003] In existing mobile networks, a cell re-selection procedure is determined by parameters in system information
block (SIB) messages broadcasted by the radio access network (RAN) within each cell. A UE performs idle mode mobility
measurements using the criteria set in the SIB message. The UE launches idle mode mobility measurements when
certain parameter of the serving cell is below or equal to a predetermined threshold set in the SIB message. The idle
mode mobility measurements proceed until cell re-selection takes place in the UE.
[0004] In some existing mobile networks, the settings of the idle mode mobility measurement parameter thresholds
in the SIB messages are mostly static parameters on a per cell basis, not adapted for the optimal cell performance. As
a result, the measurement threshold settings in the SIB message may lead to excessive current consumption in a UE
and significantly shorten the UE battery life in idle mode if the threshold is set too high. The consequence of the threshold
being set too low could be a decreased average serving cell quality, delayed re-quality, delayed re-selection to a neighbor
cell, and an increased likehood of UE being unreachable for paging (UE going out of service). In some other existing
mobile networks, the measurement parameters are unspecified or threshold values not configured, which requires the
UE to perform mobility measurements all the time during idle mode.
[0005] Additionally, a measurement threshold in existing mobile networks is usually manually set by a network operator
on a per cell basis. The network operators need to perform time-consuming and costly field test to adjust and optimize
the network measurement parameters. As the mobile communication technology evolves, the provision of self-optimizing
networks (SON) is becoming a high priority for network operators to derive the optimal performance from the network
in an automated and cost-effective manner. This may be contributively achieved through changing the existing ways
network measurements are performed.
[0006] WO 2008/112255 A2 discloses a method of cell reselection in a wireless communications system where pa-
rameters are transmitted by the network in system information blocks to WTRU’s on the network. Parameters are either
added or subtracted from an equation representing the signal power and/or quality of a cell. Parameters may be prioritized.
The results of the calculations are used to rank the servicing cell and neighboring cells. If a neighboring cell has a higher
quality than the servicing cell, then the WTRU reselects the better cell. The network may transmit a blacklist of cells
where the WTRU cannot camp as well as a barring timer for each cell where if the timer expires, the cell may again be
considered for reselection. Information germane to the reselection decision may be transmitted and used by the network.
[0007] WO 2012/008957 A1 discloses a UE comprising a processor configured to perform cell selection based on
range expansion according to a cell selection criteria that considers both a control channel quality and a data channel
quality and further according to a cell ranking criterion. A fall back cell selection may be provided if a coverage hole is
detected.
[0008] According to a first aspect, there is provided a method as set out in Claim 1.
[0009] According to a second aspect, there is provided a non-transitory machine readable medium as set out in Claim 13.
[0010] According to a third aspect, there is provided a user equipment as set out in Claim 14.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

FIG. 1 illustrates an existing UE idle mode neighbor cell measurement and the corresponding measurement pa-
rameters.

FIG. 2 is a flowchart representative of an example process that may be performed to implement the example UE
idle mode mobility measurements,



EP 2 621 222 B1

3

5

10

15

20

25

30

35

40

45

50

55

FIG. 3A is a flowchart representative of an example process that may be performed to implement the example UE
idle mode mobility measurements,

FIG. 3B is a flowchart representative of an example process that may be performed to implement the example UE
idle mode mobility measurements,

FIG. 4 illustrates an example UE idle mode neighbor cell measurement and the corresponding measurement pa-
rameters.

FIG. 5 is a block diagram of at least a portion of the example UE that can be used to implement the example UE
idle mode mobility measurements.

FIG. 6 is a message sequence chart representative that may be performed to implement the example UE idle mode
mobility measurements.

FIG. 7 is a block diagram of an example processing system that may execute example machine readable instructions
used to implement one or more of the example UE idle mode mobility measurements.

DETAILED DESCRIPTION

[0012] Methods, apparatus and articles of manufacture for performing idle mode mobility measurements in a mobile
network are disclosed herein. In an example method disclosed herein, an example user equipment (UE) camps on a
cell after the UE has selected an example mobile communication network, such as a public land mobile network (PLMN),
for mobile communication service. An example mobile communication network may be an existing or future mobile
network that is compliant with the Third Generation Partnership Project (3GPP) specifications. The UE performs idle
mode mobility measurement after having camped on the cell (referred to as serving cell) for a short period. In one
example, in SIB messages a UE received from the mobile network, the mobile network does not configure measurement
parameter thresholds for UE idle mode mobility measurements. In another example, a SIB message a UE received from
the mobile network includes an indication that permits a UE to perform idle mode mobility measurements using UE-
configured measurement parameter thresholds. The indication may include a flag set in one or more SIB messages
broadcasted by the radio access network within the serving cell. The indication may be a result of the mobile network
determining that application of the UE’s internal algorithm to set the idle mode mobility measurement thresholds will
have little impact to the average serving cell quality. In above or other scenarios, the UE configures one or more idle
mode mobility measurement thresholds through executing one or more internal processes (e.g., machine readable
instructions embedded) in the UE.
[0013] In another example, a UE comprises a measurement system that may be configured to perform idle mode
mobility measurements when measurement parameter thresholds are not configured in one or more SIB messages from
the network. The measurement system includes a measurement controller that may be configured to measure cell quality
parameters on serving cells at a plurality of prior neighbor cell re-selections, a storage that may be configured to save
the measured serving cell quality parameters, and a processor that may be configured to calculate a threshold from the
prior serving cell quality parameters saved in the storage via UE’s internal processes. The calculated threshold may
then be used as threshold for subsequent idle mode mobility measurements.
[0014] In a further example, a non-transitory machine-readable medium comprises coded machine-readable instruc-
tions. The execution of the machine-executable instructions is for a UE to perform idle mode mobility measurements
when a SIB message the UE received from a mobile network does not configure measurement parameter thresholds
for UE idle mode mobility measurements. The machine-executable instructions may comprise an algorithm for setting
an allowed maximum value of a measurement parameter as an initial measurement parameter threshold for subsequent
idle mode mobility measurement. The machine-executable instructions may also comprise one or more algorithms for
measuring cell quality parameters on serving cells at a plurality of prior neighbor cell re-selections, for saving the measured
serving cell quality parameters in a local storage, for calculating an updated measurement parameter threshold from
the saved serving cell quality parameters via one or more internal processes, and for setting the updated threshold as
the measurement parameter threshold for subsequent idle mode mobility measurements.
[0015] A mobile communication network typically includes two major parts, a radio access network component (RAN)
and a core network component (CN). A radio access network usually resides between wireless user equipments (UE)
and the core network to provide to UEs access to voice, data or other communication services provided by the core
network. A UE is also variably referred to as a mobile station (MS), a mobile device, a portable device, a user terminal,
a terminal equipment and the like. The core network may be further connected to an external data network such as the
public internet. An example mobile communication network may be an existing network that is compliant with the Third
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Generation Partnership Project
[0016] (3 GPP) specifications, such as a 2G Global System for Mobile communications (GSM) network, a 3G Universal
Mobile Telecommunications System (UMTS) network, and a 4G Long-Term Evolution (LTE) network.
[0017] During normal operation, mobile devices typically form a long-term attachment with the core network by means
of establishing a user context within one or more core network nodes. The user context is used by the core network to
route inbound and outbound massages between a gateway CN node and a serving CN node to which the UE is attached.
As an example, a UE is attached to the core network of a GSM network through a GPRS EDGE radio access network
(GERAN) (GPRS refers to the general packet radio service, EDGE refers to enhanced data rates for GSM evolution.)
In another example, a UE is attached to the core network of an UMTS network through a universal terrestrial radio
access network (UTRAN). As a further example, a UE is attached to the evolved packet core (EPC) of an LTE network
through an evolved universal terrestrial radio access network (E-UTRAN). When a UE is attached to a mobile network,
connectivity of the UE with the RAN and connectivity of the RAN with the CN may be non-continuous in order to save
UE battery power and network transmission resources during periods when data activity is low. A Radio Resource
Control (RRC) layer (L3) protocol resident within a RAN node (such as the Radio Network Controller - RNC - for UMTS,
or the eNodeB - eNB - in LTE) is often used to control the level of connectivity provided between the UE and the RAN,
and between the RAN and the CN.
[0018] For example, in the context of a UMTS network, five RRC states are defined to represent the level of connectivity
between a UE, the UTRAN, and the core network. Four out of the five RRC states are categorized as "RRC Connected"
mode in which connectivity is established between the UTRAN and the CN for the UE. The remaining state is categorized
as "Idle" mode in which the UE is not connected to the UTRAN and to the CN. The five UMTS RRC states are listed
below in an order of a decreasing level of connectivity:

Cell_DCH state (RRC Connected Mode): In this state, full user-plane connectivity is established between the UE
and the core network (through the radio access network). All associated bearers are established between the UE
and the plurality of involved network nodes within the connection path (e.g. Uu, Iub, Iu, Gn, Gi interfaces). The UE
has near-immediate access to dedicated or shared radio resources. The location of the UE is known to the cell level
by the radio access network, and the network is in control of cell-level mobility (known as network-controlled hando-
ver). UE power consumption in this state is relatively high.

Cell_FACH state (RRC Connected Mode): In this state, a low level of user-plane connectivity is possible using small
amount of shared or common radio resources. Associated bearers remain established between the UE and the
plurality of involved network nodes within the connection path. The location of the UE is known to the cell level but
the UE is able to autonomously control its cell-level mobility (known as cell re-selection). A DRX pattern may be
employed to assist with power saving (DRX refers to discontinuous reception in which predetermined cyclic period
of "on" and "off" periods are configured for a UE receiver. During a DRX "on" period, a UE reception of paging and
control channel messages is attainable).

Cell_PCH state (RRC Connected Mode): In this state, while the necessary bearers for user-plane communications
through the radio access network remain established, no radio resources are available for data transfer. As such,
there is no data activity in this state; user-plane communication requires a transition to either cell_FACH or cell_DCH.
In cell_PCH, the UE periodically listens to a paging channel (according to a known DRX cycle) such that it may
receive notifications of a need to transition to a more active state while saving as much power as possible. The
location of the UE is known to cell level, and mobility is autonomously controlled by the UE.

URA_PCH state (RRC Connected Mode): This state is substantially the same as cell_PCH except that the location
of the mobile is known only to a (typically large) group of cells known as a routing area. Mobility remains autonomously
controlled by the UE. Significant power savings (on top of those achievable in cell_PCH) are possible in this state
due to the fact that the UE only needs to inform the network of a location update for each new routing area (rather
than a location update each time a new cell is entered).

Idle state: In this state, a UE is registered to a UMTS network, but not actually active. The user-plane connectivity
is not established. No resources are assigned to the UE and a DRX pattern is used in order to conserve power.
User-plane connectivity between the radio access network and the core network is not required; hence Uu, Iub and
Iu interfaces are not established. The UE camps on a UTRAN cell and retains an attachment context with the core
network such as to facilitate "always-on" connectivity (i.e. the device is reachable and its IP address is preserved),
even when in idle mode. The core network tracks the location of the UE to routing area level.

User-plane communication requires re-establishment of the necessary radio and access bearers and a transition
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to either cell_FACH or cell_DCH state. (Generally, the term "radio bearer" refers to radio resources (e.g. radio
channels) assigned to the UE and the network for the transfer of user or control data with a defined Quality of Service
(QoS). And, the term "access bearer" refers to radio resources assigned between the UE and a node in the access
network).

Details of UMTS RCC terminal states and transitions are described in 3GPP Technical Specification 3GPP TS
25.331, Radio Resource Control Protocol specification, v10.5.0, September 2011, which is herein incorporated by
reference in its entirety.

[0019] For example, in the context of an LTE network, two RRC states are defined to represent the level of connectivity
between a UE, the E-UTRAN, and the core network (also known as EPC). One state is categorized as "E-UTRA RRC
Connected" mode in which connectivity is established between the E-UTRAN and the EPC for the UE. The other state
is categorized as "E-UTRA RRC Idle" mode in which the UE is not connected to the E-UTRAN and to the EPC. The two
LTE RRC states are listed below:

E-UTRA RRC Connected Mode: In this state, full user-plane connectivity is established between the UE and the
core network (through the radio access network). All associated bearers are established between the UE and the
plurality of involved network nodes within the connection path (e.g. Uu, S1, S5/S7 interfaces). The UE has near-
immediate access to dedicated or shared radio resources. The location of the UE is known to the cell level by the
radio access network, and the network is in control of cell-level mobility (known as network-controlled handover).
UE power consumption in this state may be relatively high.

E-UTRA RRC Idle Mode: In this state, a UE is registered to an LTE network, but not actually active. The user-plane
connectivity is not established. No resources are assigned to the UE; an idle-mode DRX pattern is used in order to
conserve power. User-plane connectivity between the radio access network and the core network is not required;
hence Uu, S1 and S5/S7 interfaces are not established. The UE camps on an E-UTRAN cell and retains an attachment
context with the core network such as to facilitate "always-on" connectivity (i.e. the device is reachable and its IP
address is preserved), even when in idle mode. The location of the mobile is known by the CN to the tracking area
level; but the UE is able to autonomously control its cell-level mobility (known as cell re-selection). The UE updates
the CN whenever it camps on a cell located within a new tracking area. User-plane communication requires re-
establishment of the necessary radio and access bearers and a transition to the "E-UTRA RRC Connected Mode"
state.

Details of LTE RRC terminal states and transitions are described in 3GPP Technical Specification 3GPP TS 25.331,
Radio Resource Control Protocol specification, v10.5.0, September 2011, which is herein incorporated by reference
in its entirety.

[0020] After a UE has selected a PLMN, it performs typical idle mode operations: performs cell selection to search for
a suitable cell (i.e., serving cell) on which to camp, acquires SIB messages for parameters configured for cell selection/re-
selection operations, performs cell re-selection after the UE camps on a serving cell, and monitors a paging channel to
detect incoming calls. The UE may subsequently establish an RRC connection with the network, for example, to establish
a call or transfer data.
[0021] In the context of 3GPP RATS (i.e., GERAN, UTRAN, and E-UTRAN), idle mode cell selection and re-selection
operations are generally performed after a UE has camped on a serving cell. These operations aim to place the UE to
a cell in the selected PLMN and its equivalent PLMNs that provides the "best" quality of service. The operations typically
comprise a number of common stages that are broadly the same regardless of the RAT involved. Each of these common
stages constitutes a decision point, either in the UE or in the network. In an initial stage, serving cell quality is monitored
and evaluated on a periodic basis. If the serving cell quality is satisfactory (i.e., above a threshold configured by the
network), then no further action is needed. However, if the serving cell quality is below the configured threshold, cell re-
selection is performed in subsequent stages. In a second stage, the UE searches for candidate neighbor cell to move
to. The UE evaluates the carrier frequencies of all radio access technologies (RATs) of neighbor cells based on pre-
determined priorities. For example, the UE may evaluate neighbor cells on the same frequency (intra-frequency cells)
and, subsequently, neighbor cells on other frequencies (inter-frequency cells) of the same RAT in which the UE is
currently operating. The UE may additionally evaluate neighbor cells of one or more other RATs (inter-RAT cells) than
that the cell is currently operating. If some neighbor cells are identified, a third stage is performed. In this stage, service
quality, such as signal strength and quality, for the identified neighbor cells is measured periodically. In a fourth stage,
the UE compares the neighbor cells on the relevant frequencies based on a predetermined ranking criterion, such as
signal strength quality and cell priority. A decision is then made by the UE on whether or not the UE should move to
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another serving cell.
[0022] FIG. 1 illustrates an existing procedure of neighbor cell measurement used in an idle mode cell re-selection
operation in an UMTS mobile communication network. A UE is shown physically moving from a serving cell area toward
a neighbor cell area. The serving cell and the neighbor cell are both UTRA FDD (frequency-division duplex) cells in an
UMTS network in this example. Cell quality value parameter Qqualmeas expressed in CPICH Ec/No [dB] is measured
on the UE while it moves from the serving cell area toward the neighbor cell area. CPICH stands for common pilot
indicator channel in UMTS and other mobile communication systems. CPICH Ec/No is defined as the received energy
per chip (Ec) on the P-CPICH (Primary CPICH) of a given cell divided by the total noise power density (No) on the UMTS
carrier. CPICH Ec/No is used mainly to rank different UMTS FDD candidate cells according to their service quality and
is typically used as an input for a cell re-selection decision. The detailed definition of CPICH Ec/No is described in 3GPP
Technical Specification 3GPP TS 25.215, Technical Specification Group Radio Access Network Physical Layer Meas-
urement (FDD) (Release 10). Also illustrated in FIG. 1 include cell quality parameter thresholds "Qqualmin" [dB] and
"Sintrasearch" [dB]. "Qqualmin" represents the minimum required quality in the cells. "Sintrasearch" specifies the cell
quality threshold (measured above "Qqualmin"), below which an intra-frequency neighbor cell measurement should be
performed in a UE in order to make a cell re-selection decision. In the current example, the minimum required cell quality
"Qqualmin" of the serving cell and of the neighbor are shown as the same. In other examples, "Qqualmin" of a serving
cell may be different from that of a neighbor cell.
[0023] According to the 3GPP Technical Specification 3GPP TS 25.304, section 5.2.5.1.1, neighbor cell measurement
criterion for cell re-selection for UMTS FDD cells is defined as the following:

If Squal > Sintrasearch, UE may choose to not perform intra-frequency measurements.
If Squal <= Sintrasearch, perform intra-frequency measurements.
If Sintrasearch is not sent for serving cell, perform intra-frequency measurements.

Where: 

Qqualmeas - Measured cell quality value expressed in CPICH Ec/No [dB], as described above;
Qqualmin - Minimum required quality level in the cell [dB], as described above; and Sintrasearch - threshold for
intra-frequency neighbor cell measurement, as described above.

[0024] The above neighbor cell measurement criterion for cell re-selection is graphically illustrated in FIG. 1. As shown
in FIG. 1, intra-frequency cell measurement starts at point "A" where condition Squal <= Sintrasearch is met. UE performs
intra-frequency cell measurements continuously while the UE moves from the serving cell toward the neighbor cell.
Neighbor cell se-selection is triggered in UE when it reaches cross point "B" where measured cell quality "Qqualmeas"
of the neighbor cell is better than that of the serving cell. In another example, measurement parameter threshold "Sin-
tersearch" may be configured for inter-frequency neighbor cell measurements in UMTS FDD cells. The corresponding
measurement criterion is described in 3GPP Technical Specification 3GPP TS 25.304. In a further example, measurement
parameter threshold "Snonintrasearch" may be configured for E-UTRAN inter-frequency or inter-RAT neighbor cell
measurements in an LTE network. The corresponding measurement criterion is described in 3GPP Technical Specifi-
cation 3GPP TS 36.304.
[0025] In the above existing procedures of neighbor cell measurement performed in an idle mode cell re-selection
operation, a few common practices are carried out in various existing networks, such as GSM, UMTS and LTE networks,
regardless of the RATs involved (e.g. GERAN, UTRA, E-UTRA). Moreover, these common practices apply to the neighbor
cell measurements of various types, such as, intra-frequency, inter-frequency and inter-RAT measurements. For exam-
ple, measurement parameters for a cell and their corresponding measurement thresholds, such as "Sintrasearch",
"Sintersearch" and "Snonintrasearch" are predetermined by the network and provided to a UE in one or more SIB
messages that are broadcasted within the cell. These measurement thresholds are predominantly configured through
a manual process (e.g., field test or measurements) by a network operator on a per cell basis. In an existing practice,
the measurement thresholds for a certain cell are configured not too high in order to conserve UE battery life, and not
too low to harm the average serving cell quality. Once the measurement thresholds are configured for the cell, their
values remain unchanged regardless of the UE or cell condition changes, such as UE mobility, interference level or
traffic load change in a cell. In some existing practices, network operators are commonly inclined to set measurement
thresholds on the high side to secure a desirable average serving cell quality, while overlooking the reduced battery life
on the UEs. In other existing practices, measurement thresholds are not configured by the network operator for some
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cells in a network. This may be due to the high cost associated with the current manual practice in measurement threshold
setting. According to the current 3GPP Technical Specification 3GPP TS 25.304, section 5.2.5.1.1, under this scenario
a UE is required to perform neighbor cell measurements all the time even if the UE is camped on a strong serving cell.
User experience of shortened battery life is ignored. Additionally, as the mobile communication technology evolves, the
provision of self-optimizing networks (SON) is a high priority for network operators in order to deal with the increasing
complexity of network configuration and optimization. Automated processes are in rising demand to replace manual
processes in performing the network configuration and optimization. The 3GPP has introduced increasing requirements
for UTRAN and E-UTRAN networks to support the SON concepts. For example, the use case of automatic neighbor
relation and mobility optimization are addressed in recent releases of SON. The details of SON functionality may be
found in 3GPP Technical Specification 3GPP TS 36.902 (LTE standard), and 3GPP Technical Specification TS 32.521
(UMTS and LTE standards).
[0026] FIGs. 2, 3A and 3B illustrate flowchart representative of example processes that may be executed to perform
idle mode neighbor cell measurement and cell re-selection operations according to the current invention. In these
examples, the process represented by each flowchart may be implemented by one or more programs comprising machine
readable instructions for execution by a processor, such as the processor 712 shown in the example processing system
700 discussed below in connection with FIG. 7. Alternatively, the entire program or programs and/or portions thereof
implementing one or more of the processes represented by the flowcharts of FIGs. 2, 3A and 3B could be executed by
a device other than the processor 712 (e.g., such as a controller and/or any other suitable device) and/or embodied in
firmware or dedicated hardware (e.g., implemented by an ASIC, a PLD, a CPLD, an FPLD, an FPGA, discrete logic,
etc.). Also, one or more of the processes represented by the flowchart of FIGs. 2, 3A and 3B, or one or more portion(s)
thereof, may be implemented manually. Further, although the example processes are described with reference to the
flowcharts illustrated in FIGs. 2, 3A and 3B, many other techniques for implementing the example methods and apparatus
described herein may alternatively be used. For example, with reference to the flowcharts illustrated in FIGs. 2, 3A and
3B, the order of execution of the blocks may be changed, and/or some of the blocks described may be changed,
eliminated, combined and/or subdivided into multiple blocks.
[0027] As mentioned above, the example processes of FIGs. 2, 3A and 3B may be implemented using coded instruc-
tions (e.g., computer readable instructions) stored on a tangible computer readable medium such as a hard disk drive,
a flash memory, a read-only memory (ROM), a CD, a DVD, a cache, a random-access memory (RAM) and/or any other
storage media in which information is stored for any duration (e.g., for extended time periods, permanently, brief instances,
for temporarily buffering, and/or for caching of the information). As used herein, the term tangible computer readable
medium is expressly defined to include any type of computer readable storage and to exclude propagating signals.
Additionally or alternatively, the example processes of FIGs. 2, 3A and 3B may be implemented using coded instructions
(e.g., computer readable instructions) stored on a non-transitory computer readable medium, such as a flash memory,
a ROM, a CD, a DVD, a cache, a random-access memory (RAM) and/or any other storage media in which information
is stored for any duration (e.g., for extended time periods, permanently, brief instances, for temporarily buffering, and/or
for caching of the information). As used herein, the term non-transitory computer readable medium is expressly defined
to include any type of computer readable medium and to exclude propagating signals. Also, in the context of the current
invention disclosure, as used herein, the terms "computer readable" and "machine readable" are considered technically
equivalent unless indicated otherwise.
[0028] FIG. 2 illustrates example process 200 that may be executed to implement the example idle mode mobility
measurements on serving and neighbor cells and cell re-selection operation according to the current invention. FIG. 2
begins execution at block 205 at which an example UE has registered to an example mobile communication network,
such as a public land mobile network (PLMN), and has camped on a serving cell for mobile communication service. The
PLMN may be an existing or future mobile network that is compliant with the Third Generation Partnership Project (3GPP)
specifications. In one example, the cell the UE camps on may be a GERAN cell corresponding to the second generation
GSM mobile communication network or, more generally, a 2G cell. In another example, the cell the UE camps on may
be a UTRAN cell corresponding to the third generation UMTS mobile communication network or, more generally, a 3G
cell. More specifically, the 3G cell may be an UMTS FDD (frequency division duplex) cell or an UMTS TDD cell (time
division duplex). In a further example, the cell the UE camps on may be an E-UTRAN cell corresponding to the fourth
generation LTE mobile communication network or, more generally, a 4G cell. More specifically, the 4G cell may be an
LTE FDD cell or an LTE TDD cell. In an additional example, the cell the UE camps on may be one that corresponds to
other 3GPP-compliant mobile networks, such as a TD-SCDMA network or its variants, a TD-LTE network or its variants.
In yet another example, the cell the UE camps on may be one that corresponds to a non-3GPP-compliant mobile network,
such as a CDMA2000 network or its variants. In above examples, the cell on which the example UEs camp may be a
regular 3G or 4G cell (NodeB, eNodeB) or a 3G or 4G femtocell (Home NodeB, Home eNodeB). In the context of an
LTE network, an example UE that camps on the serving cell is in E-UTRA RRC Idle mode and is expected to perform
neighbor cell measurement and cell re-selection, for example, to maintain its radio attachment to the core network (i.e.,
EPC) or to update the EPC about its current tracking area. In the context of an UMTS network, an example UE that
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camps on the serving cell may be in idle state or one of the less active states of URA_PCH, CELL_PCH, or CELL_FACH,
and is expected to perform neighbor cell measurement and cell re-selection, for example, to maintain or increase its
level of connectivity with the network. To simplify description, the term "idle mode" is generally used to refer to the RRC
state on the UE prior to neighbor cell measurement and cell re-selection.
[0029] At block 210, the UE sets idle mode mobility measurement thresholds by either retrieving existing thresholds
previously configured by UE and stored in a UE measurement system or by configuring thresholds via executing one
or more processes locally inside the UE measurement system. An example UE measurement system 505 is illustrated
below in connection with FIG. 5. The UE-configured mobility measurement thresholds may be of any existing or new
parameters used for idle mode mobility measurements on the serving cell and neighbor cells, such as parameter thresh-
olds "Sintrasearch", "Sintersearch" and "Snonintrasearch" used for UMTS FDD cell re-selection as described previously.
Additional example UE-configured mobility measurement parameter thresholds may include intra-frequency cell selection
RX level threshold "SintrasearchP" and quality threshold "SintrasearchQ", inter-frequency/inter-RAT cell selection RX
level threshold "SnonintrasearchP" and quality threshold "SnonintrasearchQ", although other existing idle mode mobility
measurement parameter thresholds are not excluded.
[0030] In the context of the current invention disclosure, the term "set" a threshold and "configure" a threshold are
considered technically equivalent, and may be interchangeably used to refer to the process to specify an idle mode
mobility measurement parameter and assign a threshold value for the idle mode mobility measurement parameter unless
indicated otherwise.
[0031] At block 215, the UE performs serving cell quality measurement and starts neighbor cell measurements when
serving cell quality falls below one or more of the UE-configured neighbor cell measurement thresholds derived from
the previous step. The measurements are mainly used to rank the different candidate neighbor cells according to their
signal strength or quality for re-selection decisions. In one example, serving cell and neighbor cell quality are accessed
via cell power parameters, such as RSCP (Received Signal Code Power) for UMTS FDD cell measurement or RSRP
(Reference Signal Received Power) for LTE cell measurement. In another example, serving cell and neighbor cell quality
are accessed via cell quality parameters, such as UMTS FDD Ec/No cell measurement described previously with respect
to FIG. 1 or RSRQ (Reference Signal Received Quality) for LTE cell measurement. When performing neighbor cell
measurements the UE may evaluate any combination of intra-frequency cells, inter-frequency cells and inter-RAT cells
according to a pre-defined order of priority. For example, the intra-frequency cell measurements that the UE is expected
to perform may include measurements on neighbor cells having the same frequency of the same RAT in which the UE
is currently operating. Also, the inter-frequency cell measurements that the UE is expected to perform may include
measurements on neighbor cells of one or more other frequencies of the same RAT in which the UE is currently operating.
Furthermore, the inter-RAT cell measurements that the UE is expected to perform may include measurements on
neighbor cells of one or more other RATs than that the UE is currently operating. At the end of this step, one or more
candidate neighbor cells may be identified for idle mode cell re-selection decision. At block 220, the UE compares the
candidate neighbor cells on the relevant frequencies based on a pre-defined ranking criterion, such as signal power,
signal quality, and cell priority. The UE then makes a decision to perform cell re-selection and camp on a new serving cell.
[0032] At block 225, the UE collects the serving cell power parameter value (e.g., RSCP, RSRP) and/or quality pa-
rameter value (e.g., Ec/No, RSRQ) at every successful cell re-selection. The collected serving cell power parameter
values and cell quality parameter values may include measured power and quality figures at cell re-selections between
any combination of intra-frequency cells, inter-frequency cells and inter-RAT cells, The UE then stores the collected
serving cell parameter values at cell re-selections in a local storage inside the UE measurement system, such as the
example cell measurement subsystem/storage 530 of the example UE measurement system 505 discussed below with
respect to FIG. 5. Additionally, for the process at block 225, a serving cell quality parameter value at a successful cell
re-selection may be collected and stored in relation to other UE or cell conditions. In an example, a serving cell parameter
value at a successful cell re-selection is collected and stored in relation to the corresponding UE mobility states (e.g.,
high, medium, low).
[0033] At block 230, the UE calculates one or more suitable idle mode neighbor cell measurement threshold via internal
algorithm (e.g., executing computer readable coded instructions) using the stored serving cell power parameter values
and/or cell quality parameter values that are collected at one or more previous cell re-selections and stored in the UE
in the previous step. The updated idle mode neighbor cell measurement thresholds obtained from the calculation are
then saved in a local storage inside the UE measurement system, such as the example re-selection history subsys-
tem/storage 540 of the example UE measurement system 505 discussed below with respect to FIG. 5. The updated idle
mode neighbor cell measurement thresholds derived from block 230 may be used as thresholds for coming neighbor
cell measurement. Afterward, the UE camps on the re-selected new serving cell at block 205. The example process 200
of idle mode mobility measurements on serving and neighbor cells and cell re-selection operation ends execution when
a UE exits idle mode.
[0034] In the current invention, various processes may be employed for the processing at block 230. In one example,
power parameter value (e.g., RSCP, RSRP) and/or quality parameter value (e.g., Ec/No, RSRQ) at the latest N cell re-
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selections (N is integer, ≥ 1) are retrieved from the UE measurement system. A UE may perform an existing averaging
process, such as an arithmetic averaging process on the data saved at block 225 to obtain an average serving cell
quality (e.g., power or quality parameter value) at the previous N cell re-selections. The obtained average serving cell
quality figure may then be used as thresholds for subsequent neighbor cell measurement. In an example in the context
of UMTS network, serving cell quality parameter "Qqualmeas" (Ec/No) from the latest five UMTS FDD cell re-selections
are analyzed. A UE retrieves the serving cell "Qqualmeas" values at the latest five intra-frequency cell se-selections
from the UE measurement system. The UE executes an internal algorithm to obtain an arithmetic average value of the
serving cell "Qqualmeas" at the prior five cell re-selections. The UE then saves the derived average serving cell
"Qqualmeas" value as "Sintrasearch_average", which may be used as the threshold for coming intra-frequency neighbor
cell measurements. Similarly, the UE may retrieve the serving cell "Qqualmeas" values measured at the latest five inter-
frequency cell se-selections from the UE measurement system and then execute an averaging algorithm, such as an
arithmetic average, on the data to derive a threshold value (e.g., "Sintersearch_average") for subsequent inter-frequency
UMTS FDD neighbor cell measurements.
[0035] In an example in the context of an LTE network, a UE may retrieve the serving cell "Qqualmeas" values measured
at the latest five inter-frequency or inter-RAT neighbor cell re-selections and execute an averaging algorithm on the data
to derive a threshold value (e.g., "Snonintrasearch_average") for subsequent E-UTRAN neighbor cell measurements.
Additionally and alternatively, a UE may save the newly-derived neighbor cell measurement thresholds (e.g.,
"Sintrasearch_average", "Sintersearch_average", "Snonintrasearch_average", "SinterRAT_average", etc.) in their ac-
tual figures. A UE may also save the newly-derived inter-frequency thresholds as an offset with respect to one or more
other derived measurement threshold values. In an example LTE network, "Snonintrasearch_average",
"SinterRAT_average" are derived having an average offset of about 2-3 dBs below "Sintrasearch_average". These
offsets are respectively saved in the UE measurement system, such as the example re-selection history subsystem/stor-
age 540 of the example UE measurement system 505 discussed below with respect to FIG. 5.
[0036] In another example for the processing at block 230, a UE may perform a weighted averaging process, such as
a weighted arithmetic averaging process on the data saved at block 225 to obtain an average serving cell quality (e.g.,
power or quality parameter value) at the previous N cell re-selections. The obtained average serving cell quality figures
from the weighted averaging process may then be used as thresholds for subsequent neighbor cell measurements. In
an example in the context of UMTS network, serving cell quality parameter "Qqualmeas" (Ec/No) at the latest five UMTS
FDD cell re-selections are analyzed. A UE retrieves the serving cell "Qqualmeas" values at the latest five intra-frequency
cell se-selections from the UE measurement system. The UE may subsequently execute a weighted arithmetic averaging
process on these data. In an example, the weighted averaging process decides the weight for an individual data according
to the time period the UE camped on the corresponding cell. The weighted averaging process places more weight on
a cell on which the UE camped longer. In another example, the weighted averaging process arranges the weights for
the serving cell "Qqualmeas" data according to the chronological order of the previous cell re-selections counted in the
averaging process. The weighted averaging process places most weight on "Qqualmeas" (Ec/No) from the most recent
cell re-selection and places least weight on "Qqualmeas" (Ec/No) from the least recent cell re-selection. In further
examples, a UE may perform other existing weighted averaging process for the processing at block 230. In additional
and alternative examples, a UE may employ other existing statistical analysis processes for the data processing at block
230.
[0037] In additional examples for the processing at block 230, the UE may perform statistical analysis processes, such
as those describe above, to obtain optimal idle mode mobility measurement parameter thresholds that correspond to
various UE or cell conditions. For example, a UE may perform an averaging process on the saved data from step 225
that are collected at prior cell re-selections when the UE was in high mobility state and derive an suitable intra-frequency
neighbor cell measurement parameter threshold "Sintrasearch_high", which may be used as threshold for coming neigh-
bor cell measurements when the UE is in high mobility state. Similarly, a UE may derive a suitable intra-frequency
neighbor cell measurement parameter threshold "Sintrasearch_medium" and "Sintrasearch_low", which may be used
respectively as threshold for coming neighbor cell measurements when the UE is in medium and low mobility state.
[0038] It is noted that, when a UE performs the steps in the example process 200 for idle mode neighbor cell meas-
urements, suitable parameter thresholds obtained from executing an iteration of the process flow, such as
"Sintrasearch_average", "Sintersearch_average", "Snonintrasearch_average", "SinterRAT_average",
"Sintrasearch_high", "Sintrasearch_medium", and "Sintrasearch-low" described in above examples, may be continuously
updated after each iteration of process 200 of FIG. 2. Preferably, after each cell re-selection, a threshold may be updated
at step 230 through the above example statistical analysis processes, taking into account the serving cell and neighbor
cell quality at the current cell re-selection. This is at least due to the reason that a suitable threshold, such as
"Sintrasearch_average" may vary depending on the network topology and the different cell plannings within the network.
Thus, a suitable threshold obtained from the process at block 230 may be different at the different locations of a network.
Preferably, a UE could save a suitable threshold value on a per-serving cell basis and/or on a per-neighbor cell basis.
In an example, after executing an iteration of process 200 of FIG. 2, an updated threshold value "Sintrasearch_average"
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overwrites a previously-stored "Sintrasearch_average" value in the UE measurement system; the updated threshold
value is used for the next cell re-re-selection operation. As such, a UE may update a neighbor cell measurement threshold
dynamically after each cell re-selection.
[0039] In the current invention, various processes may be employed for the processing at block 210. Example processes
that may implement at least a portion of the processing at blocks 210 are illustrated with respect to FIGs 3A-3B, which
are described in greater detail below.
[0040] An example process 300A that may be used to set idle mode mobility measurement thresholds at block 210
of FIG. 2 is illustrated in FIG. 3A. With reference to the preceding figures and associated descriptions, the process 300A
of FIG. 3A begins execution at block 305A. In one example, a UE receives a SIB message from the network in which
one or more idle mode mobility measurement parameter thresholds are not configured. In another example, a UE receives
a SIB message from the network in which one or more idle mode mobility measurement parameters are configured.
However, in the current example, the received SIB message includes an indication (e.g., a flag or other predefined
variable) that suggests the UE to overlook the SIB-configured thresholds. This may be due to a result of the network
determining that a UE-configured threshold may not have a significant impact to the average serving cell quality. In an
additional example, a UE receives a SIB message from the network in which one or more idle mode mobility measurement
parameter thresholds are not configured. Instead, the SIB message sets one or more allowed maximum threshold values
corresponding to one or more idle mode mobility measurement parameters. For instance, a SIB message sets an allowed
maximum threshold value "Sintrasearch_max" for intra-frequency cell re-selection measurement. In a further example,
a UE receives a SIB message from the network in which one or more idle mode mobility measurement parameter
thresholds are not configured. Instead, a set of limits and/or ranges of the parameter thresholds are configured in the
SIB message. In an even further example, a UE receives a SIB message from the network in which one or more idle
mode mobility measurement parameters are configured. But, the UE may choose to ignore the threshold values configured
by the network for at least the reason that the UE desires a full flexibility in cell re-selection operation with little control
from the network. In each one of the above scenarios, The UE reads the SIB message and stores the SIB message in
a local storage inside the UE measurement system, such as the example system information (SIB) subsystem/storage
520 of the example UE measurement system 505 discussed below with respect to FIG. 5. The UE is expected to
determine one or more suitable idle mode neighbor cell measurement parameter thresholds through one or more internal
algorithms (e.g., executing computer readable coded instructions).
[0041] At block 310, the UE may determine whether the corresponding thresholds can be located from a local storage
inside the UE measurement system, such as the example re-selection history subsystem/storage 540 of the example
UE measurement system 505 discussed below with respect to FIG. 5. An example idle mode mobility measurement
parameter may be a neighbor cell measurement threshold, such as an UTRA FDD intra-frequency neighbor cell meas-
urement threshold "Sintrasearch_average" derived from the calculating process 230 described above with respect to
FIG. 2. If the corresponding neighbor cell measurement thresholds are located from the local storage, then at block 315
the UE retrieves and sets the stored measurement thresholds as thresholds for current neighbor cell measurement. The
UE then proceeds with step 215 of FIG. 2. However, if one or more corresponding neighbor cell measurement thresholds
are not located from the local storage in the UE measurement system or not desired by the UE, then at block 320A, the
UE may use an initial threshold for the corresponding neighbor cell measurement parameter and proceed with step 215
of process 200 in FIG. 2 until a more suitable threshold value is configured from step 230. In one example, if certain idle
mode neighbor cell measurement parameter threshold, such as "Sintrasearch" is not configured in the SIB message,
the UE may pick an allowed maximum value "Sintrasearch_max" as the initial threshold of"Sintrasearch" and proceed
with the idle mode mobility measurement process 200 in FIG. 2 until the UE adapts to a more suitable threshold value
Sintrasearch_average" derived from step 230 in FIG. 2. In an existing network, a maximum possible value, such as
Sintrasearch_max", that may be used as the initial threshold for an idle mode mobility measurement parameter may
depend upon the network configuration. In an example, a maximum possible value, such as "Sintrasearch_max", of an
idle mode mobility measurement parameter may be provided by the network in a SIB message to UEs to the tracking
area level or to per cell basis.
[0042] An example process 300B that may be used to set idle mode mobility measurement thresholds at block 210
of FIG. 2 is illustrated in FIG. 3B. With reference to the preceding figures and associated descriptions, the process 300B
of FIG. 3B begins execution at 305B. A UE receives a SIB message from the network in which one or more idle mode
mobility measurement parameter thresholds are not configured. Instead, a set of limits and/or ranges of the parameter
thresholds of idle mode mobility measurement parameters are set in the SIB message. In an example, a network-
broadcasted SIB message provides allowed ranges for intra-frequency measurement parameter "Sintraseach" for UEs
having different mobility states. At step 310, a UE in a high mobility state (e.g., user is driving) determines whether a
suitable parameter threshold "Sintrasearch_high" can be located from a local storage. If the "Sintrasearch_high" is
located from the local storage, then at block 315 the UE retrieves and sets "Sintrasearch_high" as the threshold for
current intra-frequency neighbor cell measurement. The UE then proceeds with step 215 of FIG. 2. Similarly, a UE in
medium mobility state or in low mobility state may retrieve saved suitable intra-frequency neighbor cell measurement
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parameter thresholds "Sintrasearch_medium" and "Sintrasearch_low" from the local storage and sets
"Sintrasearch_medium" and "Sintrasearch_low" for the current neighbor cell measurements, respectively.
[0043] However, if the one or more suitable neighbor cell measurement parameter thresholds derived from previous
cell re-selections are not located from the local storage in the UE measurement system, then at block 320B, the UE may
use the upper limit value of the SIB-set range as an initial threshold for the corresponding neighbor cell measurement
parameter, and proceed with step 215 of process 200 in FIG. 2. In one example, a range is set in a SIB message for
"Sintrasearch" that is used for intra-frequency UMTS FDD neighbor cell measurement. The range sets a lower limit
"Qqualmin" and an upper limit "Sintrasearch_max" for "Sintrasearch". The lower limit "Qqualmin" may be the minimum
required UTRA FDD cell quality level [dB] defined in the existing 3GPP standard specification 25.304. The upper limit
value "Sintrasearch_max" corresponds to the allowed maximum value of"Sintrasearch" configured for a network, as
described in the above example corresponding to step 320A of FIG. 3A. The UE may perform UMTS FDD intra-frequency
neighbor cell measurements using "Sintrasearch_max" as the threshold for a first plurality of cell re-selections. When a
more suitable threshold value is derived from executing process 200 of FIG. 2 on the first plurality of cell re-selections,
the UE may then switch to the updated threshold value for coming cell re-selections. In another example, a UE may
start UMTS FDD intra-frequency neighbor cell measurement using "Sintrasearch_max" as an initial threshold for at least
one or more cell re-selections. The UE may then continue its intra-frequency neighbor cell measurements using a
"Sintrasearch" of a reduced power level [dB] for the subsequent one or more cell re-selections. In the example, after an
initial threshold, such as "Sintrasearch_max" is used, the UE may reiterate process 200 with a predetermined fixed
decrement (e.g., a decrement of 2 dB) or non-fixed decrement for subsequent cell re-selections until an updated and
more suitable threshold value "Sintrasearch_average" is derived from executing process 200 of FIG. 2. Further in this
example, the UE sets "Sintrasearch_max" to be zero if it is assigned as a negative value in a SIB message. Once a
more suitable threshold "Sintrasearch_average" is derived, an UE may continue the iterative process 200 of FIG. 2 with
dynamically-updated thresholds for the coming cell re-re-selection operations, as explained earlier.
[0044] Returning to FIG. 2, another process may be employed to perform step 210 in setting the measurement thresh-
olds for neighbor cell re-selection. With reference to the preceding figures and associated descriptions, the process 210
begins after a suitable threshold value for a corresponding idle mode mobility measurement parameter is derived from
prior cell re-selections data and saved in the UE measurement system at step 230 from an earlier iteration of process
200. In an example illustrated in connection to FIG. 4, a UE retrieves an existing updated intra-frequency measurement
threshold "Sintrasearch_average" from the UE measurement system. The UE then adds an offset value [dB] on an
retrieved existing threshold and sets the summation as the threshold for current cell re-selection operation according to
the following formula: 

A UE may perform the above practice of process 210 for a cell re-selection operation based on various conditions. In
the example illustrated with respect to FIG. 4, when camped on a serving cell with strong average serving quality, a UE
may set a negative offset to lower the threshold of "Sintrasearch" so that neighbor cell measurement begins at point "Ã"
when the serving cell quality is below "Sintrasearch_current". As a result, the UE may reduce battery power consumption
by neighbor cell measurement activities. On the other hand, a UE may set a positive offset to increase the threshold of
"Sintrasearch" in a serving cell with poor average serving quality in an effort to avoid being unreachable for paging (UE
going out of service). Depending on network topology and cell planning, a UE may set a fixed offset value for cells in a
particular service region, for example. A UE may also vary the offset setting to cells at tracking area level or to per cell
basis, for example. Additionally and alternatively, a UE may set an offset value for a current cell re-selection operation
based on other conditions, such as its current preference, its current user behavior, its current mobility state (low/medi-
um/high), cell interference level or cell traffic load change and the like.
[0045] After an updated UE idle mode neighbor cell re-selection measurement parameter threshold, such as
"Sintrasearch_average", is derived from the one or more example processes illustrated above with respect to FIGs. 2,
3A and 3B, an example intra-frequency cell re-selection decision at step 220 may be made according to a criterion as
the following:

If Squal > Sintrasearch_average, UE may choose to not perform intra-frequency measurements.
If Squal <= Sintrasearch_average, perform intra-frequency measurements.
If Sintrasearch_average is not retrieved from the UE measurement system for serving cell, perform intra-frequency
measurements.

Where: 
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Qqualmeas - Measured cell quality value expressed in CPICH Ec/No [dB], as described above;
Qqualmin- Minimum required quality level in the serving cell and candidate neighbor cell [dB], and
Sintrasearch_average - updated threshold for intra-frequency neighbor cell measurement, which is derived through
example processes illustrated above.

[0046] FIG. 5 illustrates an example implementation of a UE 500 that supports idle mode neighbor cell measurements
and cell re-selection operations as disclosed above. UE 500 comprises a UE measurement system 505 that may be
implemented in any type of UE or mobile station or, more generally, any type of wireless communication device, such
as a smartphone, a tablet computer, a mobile telephone device that is portable, a mobile computing device that is
portable, a mobile telephone device implementing a stationary telephone, a personal digital assistant (PDA), etc. As
discussed previously, prior UEs may implement existing idle mode mobility measurements and neighbor cell re-selection
operations in which measurement thresholds are statically configured in a SIB message broadcasted from the network.
Unlike such prior UEs, the UE 500 of the illustrated example implements one or more example idle mode mobility
measurement techniques, and/or combinations thereof, that applies, at least in part, UE-configured parameter thresholds
for which neighbor cell measurement is to be performed. Furthermore, the UE-configured parameter thresholds may be
dynamically updated to provide a better suitable parameter threshold for idle mode mobility measurement in a serving cell.
[0047] For example, to implement idle mode mobility measurements as disclosed above, the UE 500 illustrated in the
example of FIG. 5 includes an example UE measurement system 505. The UE 500 is configured to communicate with
one or more base stations, such as Node (A), Node (B) and Node (C) in a PLMN network. In an example, the UE
measurement system 505 includes an example measurement controller 510, which may be configured to receive SIB
messages from Node (A) of its serving cell. In another example, a measurement information receiver (not shown) may
be implemented in the measurement controller 510 by any type of receiver capable of receiving and decoding broadcast
and/or dedicated signaling messages conveying the list(s) specifying the set of one or more frequencies for which
measurements for UE-controlled cell re-selection is to be performed. For example, measurement controller 510 can
correspond to any implementation capable of receiving and decoding broadcast UTRAN SIB messages (e.g., Type 3,
4, 11, 11 bis, 12 and/or 19 messages), broadcast GERAN SI messages (e.g., SI-2 quarter messages), dedicated UTRAN
MOBILITY INFORMATION messages, GERAN Measurement Information and/or GERAN Packet Measurement Order
messages, etc. The SIB messages UE 500 received from the network nodes, such as base station Node (A) may include
measurement configuration information, such as one or more neighbor cell list(s), specifying one or more frequencies
of neighbor cells for which a mobile network expects idle mode measurements to be performed. The received meas-
urement configuration information in the SIB messages may also include configured measurement thresholds from the
network, such as one or more minimal required cell quality values, and/or one or more allowed maximum threshold
values, and/or one or more sets of limits and/or ranges of the parameter thresholds that correspond to one or more idle
mode mobility measurement parameters. The received measurement configuration information may further include an
indication (e.g., a flag or other predefined variable) that instructs the UE 500 to derive desired measurement thresholds
through internal algorithms.
[0048] The example UE measurement system 505 illustrated in FIG. 5 also includes an example reading and storing
SIB(S) module 515 that reads the SIB messages received and processed by measurement controller 510 and saves
the SIB messages in system information (SIB) subsystem/storage 520. The system information (SIB) subsystem/storage
520 can store the measurement configuration information obtained from the network in any appropriate data format.
The UE measurement system 505 illustrated in FIG. 5 also includes example evaluating re-selection module 525 that
collects the serving cell power parameter value (e.g., RSCP, RSRP) and/or quality parameter value (e.g., Ec/No, RSRQ)
measured at every successful cell re-selection, and then stores the re-selection history data (i.e., the collected serving
cell power/quality parameters) in cell measurement subsystem/storage 530. The UE measurement system 505 illustrated
in FIG. 5 further includes example statistical analysis module 535 that performs statistical analysis, such as arithmetic
averaging and weighted arithmetic averaging, on re-selection history data stored in cell measurement subsystem/storage
530, and stores the results (e.g., average measurement threshold from prior cell re-selections) in re-selection history
subsystem/storage 540.
[0049] The example implementation of the UE measurement system 505 of UE 500 is further illustrated in FIG. 5 along
with the message sequence chart in FIG. 6. A UE 500 has registered to a PLMN network and camped on a serving cell,
such as Node(A). The user-plane connectivity is not established; UE 500 is in idle mode. UE 500 receives a SIB message
from its current serving cell Node(A) and identifies that idle mode mobility measurement thresholds (e.g., Sintrasearch)
are either not configured in the SIB message or the received SIB message includes an indication that instructs the UE
to derive measurement thresholds through internal algorithms by executing one or more coded instructions embedded
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in UE measurement system 505, for example. The received SIB message may also include one or more minimal required
cell quality values, and/or one or more allowed maximum threshold values, and/or one or more sets of limits and/or
ranges of the parameter thresholds that correspond to one or more idle mode mobility measurement parameters. Meas-
urement controller 510 may then save the SIB message in system information (SIB) subsystem/storage 520 via the
reading and storing module 515. Measurement controller 510 may then locate and retrieve in the re-selection history
subsystem/storage 540 one or more desired measurement thresholds derived from prior cell re-selections (e.g.,
Sintrasearch_average). If the one or more measurement thresholds are not located at re-selection history subsys-
tem/storage 540, the measurement controller 510 may set an initial measurement threshold through an internal algorithm
by executing an embedded coded instruction. In an example, UE 500 launches an internal algorithm in measurement
controller 510 to retrieve an allowed maximum threshold (e.g., "Sintrasearch_max") stored in system information (SIB)
subsystem/storage 520 and sets the allowed maximum threshold as the initial threshold used for current neighbor cell
measurement. UE 500 in idle mode periodically receives RF (radio frequency) signals from the serving cell Node (A)
and neighbor cells, such as Node(B) and Node (C) as illustrated in FIG. 5. Measurement controller 510 launches neighbor
cell measurement when certain cell quality parameter of the serving cell is below or equal to the set initial threshold. UE
500 measures cell quality (e.g., signal power parameters RSCP, RSRP, or signal quality parameters Ec/No, RSRQ) on
the serving cell and neighbor cells. UE 500 compares the candidate neighbor cells on the relevant frequencies based
on a pre-defined ranking criterion, such as signal power, signal quality, and cell priority. UE 500 then makes a decision
to perform cell re-selection and camp on a new serving cell. Evaluating re-selection module 525 collects the measured
serving cell quality parameters at every successful cell re-selection, and then stores the re-selection history data (i.e.,
the collected serving cell quality parameters) in cell measurement subsystem/storage 530. Measurement controller 510
may subsequently launch internal algorithm at statistical analysis module 535 to perform statistical analysis, such as
arithmetic averaging and weighed arithmetic averaging, on re-selection history data stored in cell measurement sub-
system/storage 530, and then stores the results (e.g., average measurement threshold from prior cell re-selections) in
re-selection history subsystem/storage 540.
[0050] While example manners of implementing UE 500 has been illustrated in FIG. 5, one or more of the modules,
elements, processes and/or devices illustrated in FIG. 5 may be combined, divided, re-arranged, omitted, eliminated
and/or implemented in any other way. Further, the example measurement controller 510, the example reading and
storing SIB(S) module 515, the system information (SIB) subsystem/storage 520, the evaluating re-selection module
525, the example cell measurements subsystem/storage 530, the example statistical analysis/averaging of re-selection
history module 535, the example re-selection history subsystem/storage 540, the example network elements Node (A),
Node (B) and Node (C) may be implemented by hardware, software, firmware and/or any combination of hardware,
software and/or firmware. Thus, for example, any of the example measurement controller 510, the example reading and
storing SIB(S) module 515, the system information (SIB) subsystem/storage 520, the evaluating re-selection module
525, the example cell measurements subsystem/storage 530, the example statistical analysis/averaging of re-selection
history module 535, the example re-selection history subsystem/storage 540, the example network elements Node (A),
Node (B) and Node (C) could be implemented by one or more circuit(s), programmable processor(s), application specific
integrated circuit(s) (ASIC(s)), programmable logic device(s) (PLD(s)), field programmable logic device(s) (FPLD(s)),
complex programmable logic device(s) (CPLD(s)), and/or field-programmable gate array(s) (FPGA(s)), etc. In at least
some example implementations, at least one of the example measurement controller 510, the example reading and
storing SIB(S) module 515, the system information (SIB) subsystem/storage 520, the evaluating re-selection module
525, the example cell measurements subsystem/storage 530, the example statistical analysis/averaging of re-selection
history module 535, the example re-selection history subsystem/storage 540, the example network elements Node (A),
Node (B) and Node (C) are hereby expressly defined to include a tangible computer readable medium such as a memory,
digital versatile disk (DVD), compact disk (CD), etc., storing such software and/or firmware.
[0051] In one example, measurement controller 510, the reading and storing module 515, the evaluating re-selection
module 525, and the statistical analysis module 535 are implemented separately as individual processing modules by
a known data processing technique, such as the processor 712 of the processing system 700 illustrated in FIG. 7, which
is described in greater detail below. In another example, the reading and storing module 515, the evaluating re-selection
module 525, and the statistical analysis module 535 may be respectively implemented as a sub-module of measurement
controller 510. In a further example, the features of the reading and storing module 515, the evaluating re-selection
module 525, and the statistical analysis module 535 are incorporated into a single processing device that is similar to
processor 712 of the processing system 700 illustrated in FIG. 7. In one example, the reading and storing module 515,
the evaluating re-selection module 525, and the statistical analysis module 535 are "soft" modules that are implemented
by executing coded instructions (e.g., computer readable instructions) embodied in a firmware or stored as computer
executable instructions on a tangible computer readable medium such as a hard disk drive, a flash memory, a read-only
memory (ROM), a CD, a DVD, a cache, a random-access memory (RAM) and/or any other storage media. In another
example, the reading and storing module 515, the evaluating re-selection module 525, and the statistical analysis module
535 are "hard" modules that are implemented as a dedicated hardware device, such as an ASIC, a PLD, a CPLD, an
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FPLD, an FPGA, discrete logic, etc.
[0052] Similarly, the system information (SIB) subsystem/storage 520, the cell measurement subsystem/storage 530,
and the re-selection history subsystem/storage 540 can be implemented separately as individual storage modules
implemented by any type and/or combination of memory and/or storage technology, such as the volatile memory 717
and/or the mass storage device 730 of the processing system 700 illustrated in FIG. 7, which is described in greater
detail below. Additionally, the system information (SIB) subsystem/storage 520, the cell measurement subsystem/storage
530, and the re-selection history subsystem/storage 540 can be implemented as subsystems of a mass storage device,
such as the mass storage device 730 of the processing system 700 illustrated in FIG. 7. Additionally and alternatively,
the reading and storing module 515, the evaluating re-selection module 525, and the statistical analysis module 535,
the system information (SIB) subsystem/storage 520, the cell measurement subsystem/storage 530, and the re-selection
history subsystem/storage 540 can be incorporated with measurement controller 510 into a single processing device
that is similar to processor 712 of the processing system 700 illustrated in FIG. 7. Further still, the example UE 500
and/or the example network element Node(A), Node(B) and Node(C) may include one or more elements, processes
and/or devices in addition to, or instead of, those illustrated in FIG. 5, and/or may include more than one of any or all of
the illustrated elements, processes and devices.
[0053] FIG. 7 is a block diagram of an example processing system 700 capable of implementing the apparatus and
methods disclosed herein. The processing system 700 can be, for example, a smartphone, a tablet computer, a mobile
phone, a personal digital assistant (PDA), a server, a personal computer, a mobile telephone device that is portable, a
mobile computing device that is portable, a network processing element, or any other type of computing device.
[0054] The system 700 of the instant example includes a processor 712 such as a general purpose programmable
processor. The processor 712 includes a local memory 714, and executes coded instructions 732 present in the local
memory 714 and/or in another memory device. The processor 712 may execute, among other things, machine readable
instructions to implement the processes represented in FIGs. 2-6. The processor 712 may be any type of processing
unit, such as one or more Intel® microprocessors from the Pentium® family, the Itanium® family and/or the XScale®
family, one or more microcontrollers from the ARM® and/or PIC® families of microcontrollers, etc. Of course, other
processors from other families are also appropriate.
[0055] The processor 712 is in communication with a main memory including a volatile memory 718 and a non-volatile
memory 720 via a bus 722. The volatile memory 718 may be implemented by Static Random Access Memory (SRAM),
Synchronous Dynamic Random Access Memory (SDRAM), Dynamic Random Access Memory (DRAM), RAMBUS
Dynamic Random Access Memory (RDRAM) and/or any other type of random access memory device. The non-volatile
memory 720 may be implemented by flash memory and/or any other desired type of memory device. Access to the main
memory 718, 720 is typically controlled by a memory controller (not shown).
[0056] The processing system 700 also includes an interface circuit 724. The interface circuit 724 may be implemented
by any type of interface standard, such as an Ethernet interface, a universal serial bus (USB), and/or a third generation
input/output (3GIO) interface.
[0057] One or more input devices 726 are connected to the interface circuit 724. The input device(s) 726 permit a user
to enter data and commands into the processor 712. The input device(s) can be implemented by, for example, a keyboard,
a mouse, a touch screen, a track-pad, a trackball, an isopoint and/or a voice recognition system.
[0058] One or more output devices 728 are also connected to the interface circuit 724. The output devices 728 can
be implemented, for example, by display devices (e.g., a liquid crystal display, a cathode ray tube display (CRT)), by a
printer and/or by speakers. The interface circuit 724, thus, typically includes a graphics driver card.
[0059] The interface circuit 724 also includes a communication device such as a modem or network interface card to
facilitate exchange of data with external computers via a network (e.g., an Ethernet connection, a digital subscriber line
(DSL), a telephone line, coaxial cable, a cellular telephone system, etc.).
[0060] The processing system 700 also includes one or more mass storage devices 730 for storing machine readable
instructions and data. Examples of such mass storage devices 730 include floppy disk drives, hard drive disks, compact
disk drives and digital versatile disk (DVD) drives. In some examples, the mass storage device 730 may implement the
system information (SIB) subsystem/storage 520, the cell measurement subsystem/storage 530, and the re-selection
history subsystem/storage 540. Additionally or alternatively, in some examples the volatile memory 718 may implement
the system information (SIB) subsystem/storage 520, the cell measurement subsystem/storage 530, and the re-selection
history subsystem/storage 540.
[0061] The coded instructions of FIGs. 2-6 may be stored in the mass storage device 730, in the volatile memory 718,
in the non-volatile memory 720, in the local memory 714 and/or on a removable storage medium, such as a CD or DVD 732.
[0062] As an alternative to implementing the methods and/or apparatus described herein in a system such as the
processing system of FIG. 7, the methods and or apparatus described herein may be embedded in a structure such as
a processor and/or an ASIC (application specific integrated circuit).
[0063] Finally, although certain example methods, apparatus and articles of manufacture have been described herein,
the scope of coverage of this patent is not limited thereto. On the contrary, this patent covers all methods, apparatus
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and articles of manufacture fairly falling within the scope of the appended claims.

Claims

1. A method (200) in a user equipment UE in a mobile communication network, the method comprising:

receiving (305A, 305B), from the network, a system information block SIB message; and
if a measurement parameter threshold for idle mode mobility measurement is not configured in the SIB message
or if the SIB message includes an indication to not use a configured measurement parameter threshold in the
SIB message, setting (210, 320A, 320B, 315) an initial measurement parameter threshold for at least one idle
mode cell re-selection;
the method characterized by further comprising setting a threshold for the measurement parameter for sub-
sequent idle mode mobility measurements with a predetermined decrement from the initial measurement pa-
rameter threshold.

2. The method (200) as defined in claim 1 , wherein the SIB message specifies one or more limits or a range for the
measurement parameter threshold, and wherein setting the initial measurement parameter threshold for the at least
one idle mode cell re-selection includes setting (320B) an allowed maximum value of the measurement parameter
as the initial measurement parameter threshold.

3. The method (200) as defined in claim 1, wherein setting the initial measurement parameter threshold for the at least
one idle mode cell re-selection is performed according to the UE mobility state.

4. The method (200) as defined in any preceding claim, further comprising:

ignoring the configured measurement parameter threshold in the SIB message from the network.

5. The method (200) as defined in any preceding claim, further comprising:

measuring (215) cell quality parameters on serving cells at the at least one idle mode cell re-selection,
saving (225) the measured serving cell quality parameters in a local storage, and
calculating (230) an updated measurement parameter threshold from the saved serving cell quality parameters.

6. The method (200) as defined in claim 5, wherein measuring cell quality parameters on the serving cells at the at
least one idle mode cell re-selection includes cell quality parameter expressed in Ec/No [dB] for Universal Mobile
Telecommunications System UMTS frequency division duplex FDD cell measurement or Reference Signal Received
Quality RSRQ parameter for Long-Term Evolution LTE network cell measurement.

7. The method (200) as defined in claim 5, wherein measuring cell quality parameter on the serving cells at the at least
one idle mode cell re-selection includes Received Signal Code Power RSCP parameter for UMTS FDD cell meas-
urement or Reference Signal Received Power RSRP for LTE network cell measurement.

8. The method (200) as defined in any of claims 5 to 7, further comprising:

setting (210) the updated measurement parameter threshold as the measurement parameter threshold for
subsequent idle mode cell re-selection.

9. The method (200) as defined in any of claims 5 to 8, further comprising:

adding an offset to the updated measurement parameter threshold, and
setting the summation as the measurement parameter threshold for subsequent idle mode cell re-selection.

10. The method (200) as defined in any of claims 5 to 9, wherein calculating the updated measurement parameter
threshold includes a statistical analysis process on the serving cell quality parameters at the at least one idle mode
cell re-selection.

11. The method (200) as defined in claim 10, wherein the statistical analysis process is an averaging process on the
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serving cell quality parameters at the at least one idle mode cell re-selection.

12. The method (200) as defined in claim 10, wherein the statistical analysis process is a weighted averaging process
on the serving cell quality parameters at the at least one idle mode cell re-selection, and wherein the weighted
averaging process places more weight on a cell on which the UE camped longer.

13. A non-transitory machine readable medium encoded with machine-executable instructions (732), wherein execution
of the machine-executable instructions (732) is for performing the method of any of claims 1-12.

14. A user equipment UE in a mobile communication network, the UE being adapted to perform the method of any of
claims 1-12.

Patentansprüche

1. Verfahren (200) in einem Teilnehmergerät UE in einem mobilen Kommunikationsnetzwerk, das Verfahren umfas-
send:

Empfangen (305A, 305B), von dem Netzwerk, einer Systeminformationsblock SIB-Mitteilung; und
wenn ein Messungsparametergrenzwert für eine Ruhezustandsmobilitätsmessung in der SIB-Mitteilung nicht
konfiguriert ist oder wenn die SIB-Mitteilung einen Hinweis beinhaltet, einen konfigurierten Messungsparame-
tergrenzwert in der SIB-Mitteilung nicht zu verwenden, Setzen (210, 320A, 320B, 315) eines anfänglichen
Messungsparametergrenzwerts für zumindest eine Zellenneuauswahl im Ruhezustand;

das Verfahren dadurch gekennzeichnet, dass es ferner das Setzen eines Grenzwerts für den Messungsparameter
für nachfolgende Ruhezustandsmobilitätsmessungen mit einer vorgegebenen Absenkung von dem anfänglichen
Messungsparametergrenzwert umfasst.

2. Verfahren (200) nach Anspruch 1, wobei die SIB-Mitteilung eine oder mehr Grenzen oder einen Bereich für den
Messungsparametergrenzwert angibt, und wobei das Setzen des anfänglichen Messungsparametergrenzwerts für
die zumindest eine Zellenneuauswahl im Ruhezustand das Setzen (320B) eines erlaubten Höchstwerts des Mes-
sungsparameters als den anfänglichen Messungsparametergrenzwert beinhaltet.

3. Verfahren (200) nach Anspruch 1, wobei das Setzen des anfänglichen Messungsparametergrenzwerts für die zu-
mindest eine Zellenneuauswahl im Ruhezustand gemäß dem UE-Mobilitätszustand erfolgt.

4. Verfahren (200) nach einem der vorangehenden Ansprüche, ferner umfassend:

Ignorieren des konfigurierten Messungsparametergrenzwerts in der SIB-Mitteilung von dem Netzwerk.

5. Verfahren (200) nach einem der vorangehenden Ansprüche, ferner umfassend:

Messen (215) von Zellqualitätsparametern auf bedienenden Zellen bei der zumindest einen Zellenneuauswahl
im Ruhezustand,
Speichern (225) der gemessenen Qualitätsparameter der bedienenden Zelle in einem lokalen Speicher, und
Berechnen (230) eines aktualisierten Messungsparametergrenzwerts von den gespeicherten Qualitätsparame-
tern der bedienenden Zelle.

6. Verfahren (200) nach Anspruch 5, wobei das Messen der Zellqualitätsparameter auf den bedienenden Zellen bei
der zumindest einen Zellenneuauswahl im Ruhezustand Zellenqualitätsparameter, die in Ec/No [dB] für UMTS
(Universal Mobile Telecommunications System) FDD (Frequency Division Duplex) Zellmessung ausgedrückt sind,
oder RSRQ (Reference Signal Received Quality)- Parameter für LTE (Long-Term Evolution)-Netzwerkzellmessung,
beinhaltet.

7. Verfahren (200) nach Anspruch 5, wobei das Messen der Zellqualitätsparameter auf den bedienenden Zellen bei
der zumindest einen Zellenneuauswahl im Ruhezustand RSCP (Received Signal Code Power) - Parameter für
UMTS FDD Zellmessung oder RSRP (Reference Signal Received Power) für LTE Netzwerk-Zellmessung beinhaltet.
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8. Verfahren (200) nach einem der Ansprüche 5 bis 7, ferner umfassend:

Setzen (210) des aktualisierten Messungsparametergrenzwerts als den Messungsparametergrenzwert für die
nachfolgende Zellenneuauswahl im Ruhezustand.

9. Verfahren (200) nach einem der Ansprüche 5 bis 8, ferner umfassend:

Hinzufügen eines Offsets zu dem aktualisierten Messungsparametergrenzwert, und
Setzen der Summe als den Messungsparametergrenzwert für nachfolgende Zellenneuauswahlen im Ruhezu-
stand.

10. Verfahren (200) nach einem der Ansprüche 5 bis 9, wobei das Berechnen des aktualisierten Messungsparameter-
grenzwerts einen statistischen Analysevorgang auf den Qualitätsparametern der bedienenden Zelle bei der zumin-
dest einen Zellenneuauswahl im Ruhezustand beinhaltet.

11. Verfahren (200) nach Anspruch 10, wobei der statistische Analysevorgang ein durchschnittsbildender Vorgang auf
den Qualitätsparametern der bedienenden Zelle bei der zumindest einen Zellenneuauswahl im Ruhezustand ist.

12. Verfahren (200) nach Anspruch 10, wobei der statistische Analysevorgang ein gewichteter durchschnittsbildender
Vorgang auf den Qualitätsparametern der bedienenden Zelle bei der zumindest einen Zellenneuauswahl im Ruhe-
zustand ist, und wobei der gewichtete durchschnittsbildende Vorgang einer Zelle mehr Bedeutung bemisst, an der
die UE länger angebunden hat.

13. Nicht-vorübergehend maschinenlesbares Medium kodiert mit maschinen-ausführbaren Anweisungen (732), wobei
die Ausführung der maschinen-ausführbaren Anweisungen (732) für das Durchführen des Verfahrens nach einem
der Ansprüche 1 bis 12 bereitgestellt ist.

14. Teilnehmergerät UE in einem mobilen Kommunikationsnetzwerk, wobei die UE ausgelegt ist, das Verfahren nach
einem der Ansprüche 1 bis 12 durchzuführen.

Revendications

1. Procédé (200) exécuté sur un équipement d’utilisateur sur un réseau de communication mobile, le procédé com-
prenant les étapes consistant à :

recevoir (305A, 305B) du réseau un message de bloc d’informations du système, SIB pour « System Information
Block » ; et
si un seuil de paramètre de mesure pour la mesure de la mobilité en mode de veille n’est pas configuré dans
le message SIB ou si le message SIB comprend une indication de ne pas utiliser un seuil de paramètre de
mesure configuré dans le message SIB, fixer (210, 320A, 320B, 315) un seuil initial de paramètre de mesure
pour au moins une re-sélection de cellule en mode de veille ;
le procédé étant caractérisé en ce qu’il comprend en outre l’étape consistant à :

fixer un seuil pour le paramètre de mesure pour des mesures ultérieures de mobilité en mode de veille en
appliquant un décrément prédéterminé au seuil initial de paramètre de mesure.

2. Procédé (200) selon la revendication 1, dans lequel le message SIB spécifie une ou plusieurs limites ou une plage
pour le seuil de paramètre de mesure et dans lequel l’étape de fixation du seuil initial de paramètre de mesure pour
ladite au moins une re-sélection de cellule en mode de veille comprend l’étape consistant à fixer (320B) une valeur
maximale admise du paramètre de mesure comme seuil initial du paramètre de mesure.

3. Procédé (200) selon la revendication 1, dans lequel l’étape de fixation du seuil initial de paramètre de mesure pour
ladite au moins une re-sélection de cellule en mode de veille est effectuée en fonction de l’état de mobilité de
l’équipement d’utilisateur.

4. Procédé (200) selon l’une quelconque des revendications précédentes, comprenant en outre l’étape consistant à :
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ignorer le seuil de paramètre de mesure configuré dans le message SIB provenant du réseau.

5. Procédé (200) selon l’une quelconque des revendications précédentes, comprenant en outre les étapes consistant à :

mesurer (215) des paramètres de qualité de cellule pour des cellules de desserte dans ladite au moins une re-
sélection de cellule en mode de veille ;
enregistrer (225) les paramètres de qualité mesurés sur les cellules de desserte dans une mémoire locale ; et
calculer (230) un seuil mis à jour de paramètre de mesure à partir des paramètres de qualité enregistrés pour
les cellules de desserte.

6. Procédé (200) selon la revendication 5, dans lequel l’étape de mesure de paramètres de qualité de cellule pour des
cellules de desserte dans ladite au moins une re-sélection de cellule en mode de veille comprend des paramètres
de qualité de cellules exprimés en Ec/No [dB] pour la mesure de cellule en duplex par division de fréquence, FDD
pour « Frequency Division Duplex », du Système universel de télécommunication mobile, UMTS pour « Universal
Mobile Telecommunications System », ou pour la mesure de cellule du réseau d’évolution à long terme, LTE pour
« Long-Term Evolution ».

7. Procédé (200) selon la revendication 5, dans lequel l’étape de mesure de paramètres de qualité de cellule pour des
cellules de desserte dans ladite au moins une re-sélection de cellule en mode de veille comprend le paramètre de
puissance du code de signal reçu, RSCP pour « Received Signal Code Power », pour la mesure de cellule sur
UTMS FDD ou la puissance du signal de référence reçu, RSRP pour « Reference Signal Received Power », pour
la mesure de cellule sur réseau LTE.

8. Procédé (200) selon l’une quelconque des revendications 5 à 7, comprenant en outre l’étape consistant à :

fixer (210) le seuil mis à jour de paramètre de mesure comme seuil de paramètre de mesure pour la re-sélection
de cellule ultérieure en mode de veille.

9. Procédé (200) selon l’une quelconque des revendications 5 à 8, comprenant en outre les étapes consistant à :

ajouter un décalage au seuil mis à jour du paramètre de mesure ; et
fixer la somme comme seuil de paramètre de mesure pour la re-sélection de cellule ultérieure en mode de veille.

10. Procédé (200) selon l’une quelconque des revendications 5 à 9, dans lequel l’étape de calcul du seuil mis à jour du
paramètre de mesure comprend un processus d’analyse statistique sur les paramètres de qualité des cellules de
desserte pour ladite au moins une re-sélection de cellule en mode de veille.

11. Procédé (200) selon la revendication 10, dans lequel le processus d’analyse statistique est un processus de calcul
de moyenne sur les paramètres de qualité des cellules de desserte pour ladite au moins une re-sélection de cellule
en mode de veille.

12. Procédé (200) selon la revendication 10, dans lequel le processus d’analyse statistique est un processus de calcul
de moyenne pondérée sur les paramètres de qualité des cellules de desserte pour ladite au moins une re-sélection
de cellule en mode de veille et dans lequel le processus de calcul de moyenne pondérée donne plus de poids à
une cellule sur laquelle l’équipement d’utilisateur a stationné plus longtemps.

13. Support non volatil lisible par la machine, codé avec des instructions exécutables par la machine (732), dans lequel
l’exécution des instructions exécutables par la machine (732) est destinée à exécuter le procédé selon l’une quel-
conque des revendications 1 à 12.

14. Équipement d’utilisateur sur un réseau de communication mobile, l’équipement d’utilisateur étant conçu pour exé-
cuter le procédé selon l’une quelconque des revendications 1 à 12.



EP 2 621 222 B1

19



EP 2 621 222 B1

20



EP 2 621 222 B1

21



EP 2 621 222 B1

22



EP 2 621 222 B1

23



EP 2 621 222 B1

24



EP 2 621 222 B1

25



EP 2 621 222 B1

26



EP 2 621 222 B1

27

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• WO 2008112255 A2 [0006] • WO 2012008957 A1 [0007]


	bibliography
	description
	claims
	drawings
	cited references

