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Description

BACKGROUND

Field

[0001] This disclosure relates generally to the field of
communications and more specifically to the system and
methods for regulating frequent cell reselections by idle-
mode mobile devices.

Background

[0002] Wireless communication systems are widely
deployed to provide various types of communication con-
tent such as, for example, voice, data, and so on. Typical
wireless communication systems may be multiple-ac-
cess systems capable of supporting communication with
multiple users by sharing available system resources
(e.g., bandwidth, transmit power, etc.). Examples of such
multiple-access systems may include code division mul-
tiple access (CDMA) systems, time division multiple ac-
cess (TDMA) systems, frequency division multiple ac-
cess (FDMA) systems, orthogonal frequency division
multiple access (OFDMA) systems, and the like. Addi-
tionally, the systems can conform to specifications such
as third generation partnership project (3GPP), 3GPP
long term evolution (LTE), ultra mobile broadband
(UMB), evolution data optimized (EV-DO), etc.
[0003] Generally, wireless multiple-access communi-
cation systems may simultaneously support communi-
cation for multiple mobile devices. Each mobile device
may communicate with one or more base stations (e.g.,
which can be commonly referred as macrocells) via
transmissions on forward and reverse links. The forward
link (or downlink) refers to the communication link from
base stations to mobile devices, and the reverse link (or
uplink) refers to the communication link from mobile de-
vices to base stations. Further, communications between
mobile devices and base stations may be established via
single-input single-output (SISO) systems, multiple-input
single-output (MISO) systems, multiple-input multiple-
output (MIMO) systems, and so forth. In addition, mobile
devices can communicate with other mobile devices
(and/or base stations with other base stations) in peer-
to-peer wireless network configurations.
[0004] To supplement conventional base stations
(e.g., macrocells), additional low power base stations can
be deployed to provide more robust wireless coverage
to mobile devices. For example, low power base stations
(e.g., which can be commonly referred to as Home
NodeBs or Home eNBs, collectively referred to as
H(e)NBs, femto nodes, femtocell nodes, pico nodes, mi-
cro nodes, etc.) can be deployed for incremental capacity
growth, richer user experience, in-building or other spe-
cific geographic coverage, and/or the like. In some con-
figurations, such low power base stations are connected
to the Internet via broadband connection (e.g., digital

subscriber line (DSL) router, cable or other modem, etc.),
which can provide the backhaul link to the mobile oper-
ator’s network. In this regard, low power base stations
are often deployed in homes, offices, etc. without con-
sideration of a current network environment.
[0005] In a mixed macrocell/femtocell deployment, fre-
quent idle-mode system reselections between macro-
cells and collocated femtocells can happen by a fast mov-
ing mobile device (e.g., a vehicular mobile device) enter-
ing and leaving patchy femtocell coverage and/or mobile
device ping-ponging between a macrocell and collocated
femtocells due to channel fading. Frequent system rese-
lections are not desirable because they can lead to fre-
quent mobile device registrations on different systems,
which in turn may cause device battery drainage, in-
crease in signaling load, missing of pages, and other
problems that adversely affect transmission and
processing of data and hence user experience. There-
fore, it is desirable to regulate system reselection process
for idle-mode mobile devices with the objective to reduce
a ping-pong effect during wireless system reselection. In
US20103047547 A1, a method for reducing frequent idle
handoffs of a wireless communication device is de-
scribed wherein the coverage is adjusted by reducing or
increasing the pilot transmit power of the femtocell.

SUMMARY

[0006] The following presents a simplified summary of
one or more aspects of mechanisms for regulating fre-
quent cell reselections by idle-mode mobile devices. This
summary is not an extensive overview of all contemplat-
ed aspects of the invention, and is intended to neither
identify key or critical elements of the invention nor de-
lineate the scope of any or all aspects thereof. Its sole
purpose is to present some concepts of one or more as-
pects in a simplified form as a prelude to the more detailed
description that is presented later.
[0007] In general, the systems and methods disclosed
herein facilitate regulation of frequent system reselec-
tions by idle-mode mobile devices by slowing down inter-
frequency reselection from macrocells to femtocells and
allow reselection to femtocells only when femtocells
channel quality is good. For example, according to one
aspect, a femtocell may be configured to reduce frequen-
cy of its reselection beacon, which reduces probability
that a fast moving mobile device will detect the reselec-
tion beacon and reselect to that femtocell. This aspect
may also delay femtocell reselection for slow moving mo-
bile devices. In another aspect, a macrocell may slow
down system reselection by adjusting cell reselection pa-
rameters used by mobile devices to determine the time
needed to evaluate cell reselection criteria. Yet in another
aspect, a macrocell may instruct a collocated femtocell
to decrease its effective coverage area to avoid prema-
ture reselection by fast moving mobile devices. Yet in
another aspect, a femtocell may use power boosting
techniques to increase its reselection radius. Other as-
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pects will be presented in a detailed description that fol-
lows.
[0008] In an aspect, a method of regulating wireless
system reselection in a femtocell includes detecting, by
the femtocell, frequent system reselections by a mobile
device. Additionally, the method may include reducing
frequency of transmitting a reselection beacon by the
femtocell.
[0009] In other aspects, an apparatus may include one
or more means for performing the actions of the above-
noted method. Further, in still other aspects, a computer
program product may include a computer-readable me-
dium having one or more codes for performing the actions
of the above-noted method.
[0010] In a further aspect, an apparatus for regulating
wireless system reselection in a femtocell includes mo-
bile device reselection regulating component configured
to detect frequent system reselections by a mobile de-
vice. Additionally, the apparatus includes a reselection
beacon regulating component configured to reduce fre-
quency of transmitting a reselection beacon by the fem-
tocell.
[0011] To the accomplishment of the foregoing and re-
lated ends, the one or more aspects comprise the fea-
tures hereinafter fully described and particularly pointed
out in the claims. The following description and the an-
nexed drawings set forth in detail certain illustrative fea-
tures of the one or more aspects. These features are
indicative, however, of but a few of the various ways in
which the principles of various aspects may be employed,
and this description is intended to include all such aspects
and their equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The disclosed aspects will hereinafter be de-
scribed in conjunction with the appended drawings, pro-
vided to illustrate and not to limit the disclosed aspects,
wherein like designations denote like elements, and in
which:

Fig. 1 is a block diagram of an example system that
facilitates regulation of frequent reselections by idle-
mode mobile device.
Fig. 2 is a block diagram of an example system that
facilitates regulation of frequent reselections by idle-
mode mobile device according to one aspect.
Figs. 3A and 3B are diagrams of an example system
in which regulation of frequent reselections by idle-
mode mobile device is performed.
Fig. 4A and 4B are flow charts of different aspects
of example methodologies for regulating frequent re-
selections by idle-mode mobile device.
Figs. 5A and 5B are block diagrams of example sys-
tems that regulate frequent reselections by idle-
mode mobile device.
Fig. 6 is a block diagram of an example wireless com-
munication system in accordance with various as-

pects set forth herein.
Fig. 7 is an illustration of an example wireless net-
work environment that can be employed in conjunc-
tion with the various systems and methods described
herein.
Fig. 8 illustrates an example wireless communication
system, configured to support a number of devices,
in which the aspects herein can be implemented.
Fig. 9 is an illustration of an exemplary communica-
tion system to enable deployment of femtocells with-
in a network environment.
Fig. 10 illustrates an example of a coverage map
having several defined tracking areas.

DETAILED DESCRIPTION

[0013] Various aspects are now described with refer-
ence to the drawings. In the following description, for pur-
poses of explanation, numerous specific details are set
forth in order to provide a thorough understanding of one
or more aspects. It may be evident, however, that such
aspect(s) may be practiced without these specific details.
[0014] In various aspects, disclosed herein mecha-
nisms for regulating frequent cell reselections by idle-
mode mobile devices. As generally known in the art, a
mobile device can also be called a system, device, sub-
scriber unit, subscriber station, mobile station, mobile,
remote station, mobile terminal, remote terminal, access
terminal, user terminal, terminal, communication device,
user agent, user device, or user equipment (UE). A mo-
bile device may be a cellular telephone, a satellite phone,
a cordless telephone, a Session Initiation Protocol (SIP)
phone, a wireless local loop (WLL) station, a personal
digital assistant (PDA), a handheld device having wire-
less connection capability, a tablet, a computing device,
or other processing devices connected via a wireless mo-
dem to one or more base stations (BS) that provide cel-
lular or wireless network access to the mobile device.
[0015] A base station (BS) may be utilized for commu-
nicating with mobile devices(s) and may also be referred
to as an access point, femto node, a pico node, micro
node, a Node B, evolved Node B (eNB), home Node B
(HNB) or home evolved Node B (HeNB), collectively re-
ferred to as H(e)NB, or some other terminology. These
base stations are generally considered to be low-power
base stations. For example, a low-power base station
transmits at a relatively low power as compared to a mac-
ro base station associated with a wireless wide area net-
work (WWAN). As such, the coverage area of the low
power base station can be substantially smaller than the
coverage area of a macro base station.
[0016] The techniques described herein may be used
for various wireless communication systems such as CD-
MA, TDMA, FDMA, OFDMA, SC-FDMA, WiFi carrier
sense multiple access (CSMA), and other systems. The
terms "system" and "network" are often used inter-
changeably. A CDMA system may implement a radio
technology such as Universal Terrestrial Radio Access
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(UTRA), cdma2000, etc. UTRA includes Wideband-CD-
MA (W-CDMA) and other variants of CDMA. Further,
cdma2000 covers IS-2000, IS-95 and IS-856 standards.
A TDMA system may implement a radio technology such
as Global System for Mobile Communications (GSM).
An OFDMA system may implement a radio technology
such as Evolved UTRA (E-UTRA), Ultra Mobile Broad-
band (UMB), IEEE 802.11 (Wi-Fi), IEEE 802.16
(WiMAX), IEEE 802.20, Flash-OFDM®, etc. UTRA and
E-UTRA are part of Universal Mobile Telecommunication
System (UMTS). 3GPP Long Term Evolution (LTE) is a
release of UMTS that uses E-UTRA, which employs
OFDMA on the downlink and SC-FDMA on the uplink.
UTRA, E-UTRA, UMTS, LTE and GSM are described in
documents from an organization named "3rd Generation
Partnership Project" (3GPP). Additionally, cdma2000
and UMB are described in documents from an organiza-
tion named "3rd Generation Partnership Project 2"
(3GPP2). Further, such wireless communication sys-
tems may additionally include peer-to-peer (e.g., mobile-
to-mobile) ad hoc network systems often using unpaired
unlicensed spectrums, 802.xx wireless LAN, BLUE-
TOOTH and any other short- or long- range, wireless
communication techniques.
[0017] Various aspects or features will be presented
in terms of systems that may include a number of devices,
components, modules, and the like. It is to be understood
and appreciated that the various systems may include
additional devices, components, modules, etc. and/or
may not include all of the devices, components, modules
etc. discussed in connection with the figures. A combi-
nation of these approaches may also be used.
[0018] Fig. 1 shows an example wireless communica-
tion system 100. System 100 includes a macro base sta-
tion 102, which forms a macrocell (not shown in Fig. 1,
but described in greater detail below with reference in
Fig. 9), that can provide one or more devices with access
to a wireless network. The wireless communication sys-
tem 100 also includes femto nodes 104, 106, 108, 110,
and 112, which can also provide wireless network access
over a backhaul link (not shown) with a mobile network
over a broadband internet connection. In one example,
femto nodes 104, 106, 108, 110, and/or 112 can be other
types of low power base stations, a relay node, a device
(e.g., communicating in peer-to-peer or ad-hoc mode
with other devices), etc. Each femto node forms a fem-
tocell (not shown in Fig. 1, but described in greater detail
below with reference in Fig. 9). Moreover, the system
100 includes a mobile device 114 that communicates with
macro base station 102 and one or more femto nodes
104 or 106 to receive wireless access to the wireless
network.
[0019] In the depicted mixed macrocell/femtocell de-
ployment, frequent idle-mode system reselections be-
tween macro base station 102 and the collocated femto
nodes 104, 106, 108, 110, and 112 can happen by a fast-
moving mobile device 114 (e.g., a vehicular mobile de-
vice) entering and leaving patchy femtocell coverage

and/or mobile device 114 ping-ponging between the
macrocell 102 and the femtocells 104, 106, 108, 110,
and 112. Frequent system reselections may be consid-
ered multiple attempts by a mobile device or attempt by
a number of mobile devices to register and/or deregister
with adjacent femtocells or macrocells within a short pe-
riod of time (e.g. 10 minutes). Frequent system reselec-
tions are not desirable because they may cause frequent
mobile device registrations on different systems (e.g.,
femtocell and macrocells), which in turn may cause de-
vice battery drainage, signaling load, missing of pages,
and other problems. Therefore, it is desirable to regulate
system reselection for the idle-mode mobile devices and
to reduce reselection-caused ping-pong effect between
macrocell and collocated femtocells.
[0020] Fig. 2 illustrates an example system 200 for reg-
ulating frequent system reselection by idle-mode mobile
devices. System 200 includes a femto node 202, which
can be substantially any low power base station, and can,
in one example, include one or more of femto nodes 104,
106, 108, 110, and/or 112 (Fig. 1), as described herein,
as well as a mobile device 204. In general, femto node
202 may includes a plurality of components that regulate
macrocell/femtocell reselection by the idle-mode mobile
device 114, including, but are not limited to, a reselection
beacon regulating component 206 and a power regulat-
ing component 212. Mobile device 204 may include a
plurality of components that regulate macrocell/femtocell
reselection by the idle-mode mobile device, including,
but not limited to, a reselection parameters regulating
component 208 and a coverage area regulating compo-
nent 210. Each of these components will be described
in greater detail herein below.
[0021] In one aspect, the reselection beacon regulat-
ing component 206 of the femto node 202 may regulate
a reselection beacon transmitted by the femto node 202.
Reselection beacons are periodically transmitted by fem-
tocells on the same RF channel(s) as those used by a
collocated macro base station in order to temporary jam
(e.g., create interference with) RF signals transmitted by
the macro base station, thereby forcing any mobile de-
vices 204 located in the coverage area of the femtocell
202 and the collocated macrocell to reselect from the
serving macrocell to the target femtocell 202. Particularly,
in one aspect, the reselection beacon regulating compo-
nent 206 can reduce frequency with which femto node
202 transmits its reselection beacon. This may lower the
probability that a fast-moving mobile device 204 will de-
tect the reselection beacon transmitted by the femto node
202 and reselect to that femtocell 202. It may also delay
femtocell reselection for slow-moving mobile devices
204.
[0022] However, regulating the reselection beacon
may not necessarily slow down system reselections by
a mobile device 204 when it performs inter-frequency
searches for other reasons, e.g., poor RF channel con-
ditions of the serving macrocell 204, when the mobile
device is programmed to search in every DRX cycle, or
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when Sintersearch threshold is set to a very high value. In
these cases, other regulation methods disclosed herein
may be used.
[0023] In another aspect, the reselection parameters
regulating component 208 of the mobile device 204 may
slow down system reselection by adjusting cell reselec-
tion parameters used by the mobile device 204 to deter-
mine the time it needs to evaluate cell reselection criteria.
For example, macrocell may regulate a Treselection pa-
rameter used by idle-mode mobile device 204 to deter-
mine the time they need to evaluate cell reselection cri-
teria. The Treselection and other reselection parameters
are usually broadcasted by macro base station using SIB
messages (for example, SIB3). The mobile device 204
uses Treselection parameter for intra-frequency, inter-
frequency and inter-RAT reselections. In particular, the
mobile device continuously evaluates target cell quality
in every DRX cycle for the Treselection time. Therefore,
the Treselection parameter may be used to avoid pre-
mature reselection to the target cell.
[0024] To that end, in one aspect, the Treselection pa-
rameter may be increased by the reselection parameter
regulating component 208, based on macro base station
broadcast, in order to delay fast moving mobile device
204 from camping on femtocells. Since femtocells gen-
erally operate on a different RF channel than macrocells,
only inter-frequency reselections need to be delayed. In
one example, this can be achieved by adjusting the "Inter-
frequency ScalingFactor for Treselection" information el-
ement (IE) in addition to Treselection parameter. Rese-
lection Evaluation = ’Treselections’ x Scaling Factor,
where the range of Scaling Factor may be equal to, e.g.,
1 to 4.75. In another example, this can be achieved by
adjusting a Treselection (or T-Reselection) parameter
specific for inter-frequency reselection. In other aspects,
different reselection parameters may be regulated by the
femtocells in order to prevent frequent reselection by idle-
mode mobile devices.
[0025] In another aspect, perceived coverage area
regulating component 210 of the mobile device 204 may-
be also used to avoid premature reselection by fast-mov-
ing mobile devices 114. Particularly, increased Qqualmin
parameter may be provided to component 210 in order
to shrink the perceived effective coverage area of the
femtocell. Qqualmin parameter is usually provided per
neighboring cell (or PSC) in SIB messages (for example,
SIB11) by the collocated macro base station. Qqualmin
parameter is can also be provided by the femtocell in its
SIB messages (for example, SIB3). Qqualmin indicates
the signal-to-interference ratio (Ec/IO) or received signal
power below which mobile device considers the neigh-
boring cell as unsuitable for reselection. As shown in Fig.
3A, Qqualmin determines the "entry point" for reselec-
tions, thereby effectively controlling the radius of the fem-
tocell coverage. Qhyst parameter determines the "exit
point" for reselections. Therefore, in order to prevent fre-
quent system reselections, perceived diameter of
Qqualmin coverage should be less than the distance cov-

ered by minimum fast moving mobile device in a Trese-
lection time or Scaling Factor times Treselection. For ex-
ample, (Diameter of Qqualmin coverage) < (min fast mov-
ing UE speed) x Scaling Factor x Treselection. For ex-
ample, for mobile device speed = 10m/s (~ 22.5mph),
scaling factor = 4.75, Treselection = 1sec; therefore, (Di-
ameter of Qqualmin coverage) < 47.5m.
[0026] In another aspect, power regulating component
212 of the femto node 202 may provide power boosting
to increase a cell reselection radius. A fixed high value
of Qqualmin may impact discovery of slow moving mobile
devices 114 because mobile devices that are reasonably
closer to the femtocell. 202 may not be able to reselect
to it. In such a case, power regulating component 212 of
the femto node 202 may periodically boost its pilot power
momentarily to increase its reselection radius of the fem-
tocell. Such power boost can be coordinated with the
transmission of the reselection beacon by the femtocell
as described above. This is illustrated in Fig. 3B in which
radius 302 corresponds to Qqualmin based "entry point"
during normal operation (also shown in Fig. 3A) that pre-
vents reselection by fast moving mobile devices, and ra-
dius 304 corresponds to Qqualmin based "entry point"
during power-boosted beacon operation, which facili-
tates system reselection for slow moving mobile devices.
[0027] In alternative aspect, the femto node 202 may
include a mobile device reselection regulating compo-
nent 214 configured to prevent frequent reselections by
rejecting at least the first registration attempt by idle-
mode mobile device 204. For example, when the mobile
device send "RRC Connection Request" message, which
identifies the mobile device using IMSI, TMSI or P-TMSI
identifier, to request a connection with the femtocell 202,
the femto node 202 and/or mobile device reselection reg-
ulating component 214 may check for any recent regis-
tration attempts by the mobile device with the same ID
and if no prior attempts took place respond to the mobile
device with a "RRC Connection Reject" message. How-
ever, when a second or subsequent registration message
is received from the same mobile device, the femto node
202 and/or mobile device reselection regulating compo-
nent 214 may not accept the registration from the mobile
device. It is also possible that mobile device reselection
regulating component 214, while rejecting the mobile de-
vice, may redirect the mobile device to a different fre-
quency/RAT layer and forbid it from re-registering to the
same femtocell or its frequency/RAT for some time (e.g.,
few seconds). In this case, the femto node 202 and/or
mobile device reselection regulating component 214 may
send the "RRC Connection Reject" message with "Re-
direction info" and "Wait Time".
[0028] Fig. 4A shows an example method for regula-
tion of frequent reselections by an idle-mode mobile de-
vice, such as a mobile device 114 of Fig. 1 or mobile
device 204 of Fig. 2. While, for purposes of simplicity of
explanation, the methodology is shown and described
as a series of acts, it is to be understood and appreciated
that the methodology is not limited by the order of acts,
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as some acts may, in accordance with one or more em-
bodiments, occur in different orders and/or concurrently
with other acts from that shown and described herein.
For example, it is to be appreciated that a methodology
could alternatively be represented as a series of interre-
lated states or events, such as in a state diagram. More-
over, not all illustrated acts may be required to implement
a methodology in accordance with one or more embod-
iments.
[0029] In Fig. 4A, a mobile device enters coverage ar-
eas of a femtocell. If at step 404, the mobile device is hit
by a reselection beacon from the femtocell, then at step
410, the mobile device checks if the Qqualmin criterion,
set for the femtocell, is satisfied. In other words, the mo-
bile device determines if the signal strength from the fem-
tocell falls within the coverage area allowed for the cell.
If Qqualmin criterion is satisfied at step 410, then the
mobile device reselects/registers with the femtocell at
step 416. If Qqualmin criterion is not satisfied at step 410,
then the mobile device does not reselects/registers with
the femtocell at step 414. If however, at step 404, no
reselection beacon was transmitted by the femtocell, the
mobile device may detect presence of the femtocell, at
step 406, using periodic/normal system reselection
searches. If a nearby femtocell is detected by the mobile
device at step 406, then the mobile device checks if the
Qqualmin criterion (adjusted by the Scaling Factor and
Treselection parameters) is satisfied. As indicated
above, these parameters are selected to prevent system
reselection by fast moving mobile devices. If adjusted
Qqualmin criterion is satisfied at step 412, then the mobile
device reselects/registers with the femtocell at step 416.
If Qqualmin criterion is not satisfied at step 412, then the
mobile device does not reselects/registers with the fem-
tocell at step 414. If the mobile device does not detect
femtocell at step 406 during normal reselection proce-
dure, then mobile device may determine at step 408 if
the mobile device is out of coverage of any macrocell. If
the device is within coverage of a macrocell it may con-
tinue listening for any beacons from femtocells at step
404. If however, the mobile device is out of the coverage
of macrocell, then only Qualmin criteria on femtocell may
be verified at steps 410. It should be noted that in one
aspect, steps 410 and 412 may include testing if both S
and R criteria are satisfied: S criteria includes both
Qqualmin and Qrxlevmin; R criteria is a ranking criteria,
to ensure that the femto has better quality than the current
serving cell.
[0030] Fig. 4B shows an example method for regulat-
ing wireless system reselection in a femtocell, such as a
femtocell 102 of Fig. 1 or femto node 202 of Fig. 2. While,
for purposes of simplicity of explanation, the methodol-
ogy is shown and described as a series of acts, it is to
be understood and appreciated that the methodology is
not limited by the order of acts, as some acts may, in
accordance with one or more embodiments, occur in dif-
ferent orders and/or concurrently with other acts from
that shown and described herein. For example, it is to be

appreciated that a methodology could alternatively be
represented as a series of interrelated states or events,
such as in a state diagram. Moreover, not all illustrated
acts may be required to implement a methodology in ac-
cordance with one or more embodiments.
[0031] In Fig. 4B, at step 421, method 420 includes
detecting, by the femtocell, frequent system reselections
by a mobile device. For example, in an aspect, in re-
sponse to a registration request from a mobile device,
femto node 202 may include mobile device regulating
component 214 configured to determine whether or not
the same mobile device has made prior requests and
deny the current request and/or, for example, instruct the
mobile device to delay future requests. Further, at step
422, method 421 includes reducing frequency of trans-
mitting a reselection beacon by the femtocell. For exam-
ple, in an aspect, femto node 202 may include reselection
beacon regulating component 206 configured to reduce
a reducing frequency of transmitting a reselection bea-
con. Optionally, at steps 423 and 424, method 420 may
include transmitting a reselection beacon in the femtocell,
and simultaneously increasing a power of a pilot trans-
mission that is transmitted at a same time as the rese-
lection beacon transmission. For example, in an aspect,
femto node 202 may include reselection beacon regulat-
ing component 206 configured to cause transmission of
the reselection beacon, and power regulating component
212 configured to increase a power of a pilot transmission
at a same time as the reselection beacon transmission.
In a further option, at step 425, which may be conditioned
on steps 423 and 424, method 420 may include reducing
a minimum signal quality criteria of the femtocell to min-
imize a coverage area of the femtocell. For example, in
an aspect, power regulating component 212 may be con-
figured to reduce a minimum signal quality criteria of the
femtocell to minimize a coverage area of the femtocell.
In another optional aspect, at step 426, method 420 may
include adjusting power of a pilot transmission to delay
mobile devices from reselecting to the femtocell. For ex-
ample, in an aspect, power regulating component 212
may be configured to adjust a power of a pilot transmis-
sion to delay mobile devices from reselecting to the fem-
tocell. Further, in an optional aspect, method 420 at steps
427 and 428 may include determining a minimum signal
quality criteria of the femtocells as broadcasted by one
or more collocated macrocells, and adjusting power of a
pilot transmission at least in part based on the determined
minimum signal quality criteria of the femtocell. For ex-
ample, in an aspect, power regulating component 212
may be configured to determine a minimum signal quality
criteria of the femtocell as broadcasted by one or more
collocated macrocells, and adjust a power of a pilot trans-
mission at least in part based on the determined minimum
signal quality criteria of the femtocell.
[0032] Figs. 5A and 5B illustrate systems 500 and 501
for regulating frequent reselections by idle-mode mobile
devices. System 500 may be implemented in femto node,
such as node 104 of Fig. 1. System 501 may be imple-
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mented in a mobile device, such as mobile device 114
of Fig. 1. It is to be appreciated that systems 500 and
501 are represented as including functional blocks, which
can be functional blocks that represent functions imple-
mented by a processor, software, or combination thereof
(e.g., firmware). In Fig. 5A, system 500 includes a logical
grouping 502 of electrical components that can act in
conjunction. For instance, logical grouping 502 can in-
clude an electrical component 504 for regulating a rese-
lection beacon of the femtocell, an electrical component
506 regulating transmission power of the femtocell, and
an electrical component 508 for regulating mobile device
reselection. In Fig. 5B, system 501 includes a logical
grouping 503 of electrical components that can act in
conjunction. For instance, logical grouping 503 can in-
clude an electrical component 508 for regulating rese-
lection parameters of the mobile device and an electrical
component 510 for regulating perceived coverage area
of the femtocell.
[0033] Additionally, system 500 can include a memory
512 that retains instructions for executing functions as-
sociated with the electrical components 504, 506, and
508. While shown as being external to memory 512, it is
to be understood that one or more of the electrical com-
ponents 504, 506, and 508 can exist within memory 512.
In one example, electrical components 504, 506, and 508
can comprise at least one processor, or each electrical
component 504, 506, and 508 can be a corresponding
module of at least one processor. Moreover, in an addi-
tional or alternative example, electrical components 504,
506, and 508 can be a computer program product com-
prising a computer readable medium, where each elec-
trical component 504, 506, and 508 can be correspond-
ing code.
[0034] Likewise, system 501 can include a memory
513 that retains instructions for executing functions as-
sociated with the electrical components 508 and 510.
While shown as being external to memory 513, it is to be
understood that one or more of the electrical components
508 and 510 can exist within memory 513. In one exam-
ple, electrical components 508 and 510 can comprise at
least one processor, or each electrical component 508
and 510 can be a corresponding module of at least one
processor. Moreover, in an additional or alternative ex-
ample, electrical components 508 and 510 can be a com-
puter program product comprising a computer readable
medium, where each electrical component 508 and 510
can be corresponding code.
[0035] Referring now to Fig. 6, a wireless communica-
tion system 600 in which mechanisms for regulation of
fast handover may be implemented. System 600 com-
prises a base station 602, which may be a femto node,
such as nodes 102 or 202 or system 500, and may include
the components and implement the functions described
above with respect to Figs. 1-5. In one aspect, base sta-
tion 602 can include multiple antenna groups. For exam-
ple, one antenna group can include antennas 604 and
606, another group can comprise antennas 608 and 610,

and an additional group can include antennas 612 and
614. Two antennas are illustrated for each antenna
group; however, more or fewer antennas can be utilized
for each group. Base station 602 can additionally include
a transmitter chain and a receiver chain, each of which
can in turn comprise a plurality of components associated
with signal transmission and reception (e.g., processors,
modulators, multiplexers, demodulators, demultiplexers,
antennas, etc.), as is appreciated.
[0036] Base station 602 can communicate with one or
more mobile devices such as mobile device 616 and mo-
bile device 622; however, it is to be appreciated that base
station 602 can communicate with substantially any
number of mobile devices similar to mobile devices 616
and 622. Mobile devices 616 and 622 can be, for exam-
ple, cellular phones, smart phones, laptops, handheld
communication devices, handheld computing devices,
satellite radios, global positioning systems, PDAs, and/or
any other suitable device for communicating over wire-
less communication system 600. As depicted, mobile de-
vice 616 is in communication with antennas 612 and 614,
where antennas 612 and 614 transmit information to mo-
bile device 616 over a forward link 618 and receive in-
formation from mobile device 616 over a reverse link 620.
Moreover, mobile device 622 is in communication with
antennas 604 and 606, where antennas 604 and 606
transmit information to mobile device 622 over a forward
link 624 and receive information from mobile device 622
over a reverse link 626. In a frequency division duplex
(FDD) system, forward link 618 can utilize a different fre-
quency band than that used by reverse link 620, and
forward link 624 can employ a different frequency band
than that employed by reverse link 626, for example. Fur-
ther, in a time division duplex (TDD) system, forward link
618 and reverse link 620 can utilize a common frequency
band and forward link 624 and reverse link 626 can utilize
a common frequency band.
[0037] Each group of antennas and/or the area in
which they are designated to communicate can be re-
ferred to as a sector of base station 602. For example,
antenna groups can be designed to communicate to mo-
bile devices in a sector of the areas covered by base
station 602. In communication over forward links 618 and
624, the transmitting antennas of base station 602 can
utilize beamforming to improve signal-to-noise ratio of
forward links 618 and 624 for mobile devices 616 and
622. Also, while base station 602 utilizes beamforming
to transmit to mobile devices 616 and 622 scattered ran-
domly through an associated coverage, mobile devices
in neighboring cells can be subject to less interference
as compared to a base station transmitting through a
single antenna to all its mobile devices. Moreover, mobile
devices 616 and 622 can communicate directly with one
another using a peer-to-peer or ad hoc technology as
depicted. According to an example, system 600 can be
a multiple-input multiple-output (MIMO) communication
system.
[0038] Fig. 7 shows an example wireless communica-
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tion system 700. The wireless communication system
700 depicts one base station 710, which can include a
femto node, and one mobile device 750 for sake of brev-
ity. However, it is to be appreciated that system 700 can
include more than one base station and/or more than one
mobile device, wherein additional base stations and/or
mobile devices can be substantially similar or different
from example base station 710 and mobile device 750
described below. In addition, it is to be appreciated that
base station 710 and/or mobile device 750 can employ
the systems (Figs. 1, 2, 3, 5, and 6) and/or methods (Fig.
4) described herein to facilitate wireless communication
there between. For example, components or functions
of the systems and/or methods described herein can be
part of a memory 732 and/or 772 or processors 730
and/or 770 described below, and/or can be executed by
processors 730 and/or 770 to perform the disclosed func-
tions.
[0039] At base station 710, traffic data for a number of
data streams is provided from a data source 712 to a
transmit (TX) data processor 714. According to an ex-
ample, each data stream can be transmitted over a re-
spective antenna. TX data processor 714 formats, codes,
and interleaves the traffic data stream based on a par-
ticular coding scheme selected for that data stream to
provide coded data.
[0040] The coded data for each data stream can be
multiplexed with pilot data using orthogonal frequency
division multiplexing (OFDM) techniques. Additionally or
alternatively, the pilot symbols can be frequency division
multiplexed (FDM), time division multiplexed (TDM), or
code division multiplexed (CDM). The pilot data is typi-
cally a known data pattern that is processed in a known
manner and can be used at mobile device 750 to estimate
channel response. The multiplexed pilot and coded data
for each data stream can be modulated (e.g., symbol
mapped) based on a particular modulation scheme (e.g.,
binary phase-shift keying (BPSK), quadrature phase-
shift keying (QPSK), M-phase-shifl keying (M-PSK), M-
quadrature amplitude modulation (M-QAM), etc.) select-
ed for that data stream to provide modulation symbols.
The data rate, coding, and modulation for each data
stream can be determined by instructions performed or
provided by processor 730.
[0041] The modulation symbols for the data streams
can be provided to a TX MIMO processor 720, which can
further process the modulation symbols (e.g., for OFDM).
TX MIMO processor 720 then provides NT modulation
symbol streams to NT transmitters (TMTR) 722a through
722t. In various embodiments, TX MIMO processor 720
applies beamforming weights to the symbols of the data
streams and to the antenna from which the symbol is
being transmitted.
[0042] Each transmitter 722 receives and processes a
respective symbol stream to provide one or more analog
signals, and further conditions (e.g., amplifies, filters, and
upconverts) the analog signals to provide a modulated
signal suitable for transmission over the MIMO channel.

Further, NT modulated signals from transmitters 722a
through 722t are transmitted from NT antennas 724a
through 724t, respectively.
[0043] At mobile device 750, the transmitted modulat-
ed signals are received by NR antennas 752a through
752r and the received signal from each antenna 752 is
provided to a respective receiver (RCVR) 754a through
754r. Each receiver 754 conditions (e.g., filters, amplifies,
and downconverts) a respective signal, digitizes the con-
ditioned signal to provide samples, and further processes
the samples to provide a corresponding "received" sym-
bol stream.
[0044] An RX data processor 760 can receive and
process the NR received symbol streams from NR receiv-
ers 754 based on a particular receiver processing tech-
nique to provide NT "detected" symbol streams. RX data
processor 760 can demodulate, deinterleave, and de-
code each detected symbol stream to recover the traffic
data for the data stream. The processing by RX data
processor 760 is complementary to that performed by
TX MIMO processor 720 and TX data processor 714 at
base station 710.
[0045] The reverse link message can comprise various
types of information regarding the communication link
and/or the received data stream. The reverse link mes-
sage can be processed by a TX data processor 738,
which also receives traffic data for a number of data
streams from a data source 736, modulated by a modu-
lator 780, conditioned by transmitters 754a through 754r,
and transmitted back to base station 710.
[0046] At base station 710, the modulated signals from
mobile device 750 are received by antennas 724, condi-
tioned by receivers 722, demodulated by a demodulator
740, and processed by a RX data processor 742 to ex-
tract the reverse link message transmitted by mobile de-
vice 750. Further, processor 730 can process the extract-
ed message to determine which precoding matrix to use
for determining the beamforming weights.
[0047] Processors 730 and 770 can direct (e.g., con-
trol, coordinate, manage, etc.) operation at base station
710 and mobile device 750, respectively. Respective
processors 730 and 770 can be associated with memory
732 and 772 that store program codes and data. Proc-
essors 730 and 770 can also perform functionalities de-
scribed herein to support selecting a paging area identi-
fier for one or more femto nodes.
[0048] Fig. 8 illustrates a wireless communication sys-
tem 800, configured to support a number of users, in
which the teachings herein may be implemented. The
system 800 provides communication for multiple cells
802, such as, for example, macro cells 802A - 802G, with
each cell being serviced by a corresponding access node
804 (e.g., access nodes 804A - 804G). As shown in Fig.
8, mobile devices 806 (e.g., mobile devices 806A - 806L)
can be dispersed at various locations throughout the sys-
tem over time. Each mobile device 806 can communicate
with one or more access nodes 804 on a forward link
(FL) and/or a reverse link (RL) at a given moment, de-
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pending upon whether the mobile device 806 is active
and whether it is in soft handoff, for example. The wireless
communication system 800 can provide service over a
large geographic region. In some aspects, some of the
mobile devices 806, such as devices 806A, 806H, and
806J, may be femto nodes, such as nodes 102 or 202 or
system 500, and may include the components and im-
plement the functions described above with respect to
Figs. 1-5.
[0049] Fig. 9 illustrates an exemplary communication
system 900 where one or more femto nodes are deployed
within a network environment. Specifically, the system
900 includes multiple femto nodes 910A and 910B (e.g.,
femtocell nodes or H(e)NB) installed in a relatively small
scale network environment (e.g., in one or more user
residences 930), which, in one aspect, may correspond
to femto nodes 104, 106, 108, 110, and 112 of Figs. 1-5.
Each femto node 910 can be coupled to a wide area
network 940 (e.g., the Internet) and a mobile operator
core network 950 via a digital subscriber line (DSL) rout-
er, a cable modem, a wireless link, or other connectivity
means (not shown). As will be discussed below, each
femto node 910 can be configured to serve associated
mobile devices 920 (e.g., mobile device 920A) and, op-
tionally, alien mobile devices 920 (e.g., mobile device
920B). In other words, access to femto nodes 910 can
be restricted such that a given mobile device 920 can be
served by a set of designated (e.g., home) femto node(s)
910 but may not be served by any non-designated femto
nodes 910 (e.g., a neighbor’s femto node).
[0050] Fig. 10 illustrates an example of a coverage
map 1000 where several tracking areas 1002 (or routing
areas or location areas) are defined, each of which in-
cludes several macro coverage areas 1004. Here, areas
of coverage associated with tracking areas 1002A,
1002B, and 1002C are delineated by the wide lines and
the macro coverage areas 1004 are represented by the
hexagons. The tracking areas 1002 also include femto
coverage areas 1006 corresponding to respective femto
nodes, such as nodes 102 or 202 or system 500, and
which may include the components and implement the
functions described above with respect to Figs. 1-5. In
this example, each of the femto coverage areas 1006
(e.g., femto coverage area 1006C) is depicted within a
macro coverage area 1004 (e.g., macro coverage area
1004B). It should be appreciated, however, that a femto
coverage area 1006 may not lie entirely within a macro
coverage area 1004. In practice, a large number of femto
coverage areas 1006 can be defined with a given tracking
area 1002 or macro coverage area 1004. Also, one or
more pico coverage areas (not shown) can be defined
within a given tracking area 1002 or macro coverage area
1004.
[0051] Referring again to Fig. 9, the owner of a femto
node 910 can subscribe to mobile service, such as, for
example, 3G mobile service, offered through the mobile
operator core network 950. In another example, the femto
node 910 can be operated by the mobile operator core

network 950 to expand coverage of the wireless network.
In addition, a mobile device 920 can be capable of oper-
ating both in macro environments and in smaller scale
(e.g., residential) network environments. Thus, for exam-
ple, depending on the current location of the mobile de-
vice 920, the mobile device 920 can be served by a macro
cell access node 960 or by any one of a set of femto
nodes 910 (e.g., the femto nodes 910A and 910B that
reside within a corresponding user residence 930). For
example, when a subscriber is outside his home, he is
served by a standard macro cell access node (e.g., node
960) and when the subscriber is at home, he is served
by a femto node (e.g., node 910A). Here, it should be
appreciated that a femto node 910 can be backward com-
patible with existing mobile devices 920.
[0052] A femto node 910 can be deployed on a single
frequency or, in the alternative, on multiple frequencies.
Depending on the particular configuration, the single fre-
quency or one or more of the multiple frequencies can
overlap with one or more frequencies used by a macro
cell access node (e.g., node 960). In some aspects, an
mobile device 920 can be configured to connect to a pre-
ferred femto node (e.g., the home femto node of the mo-
bile device 920) whenever such connectivity is possible.
For example, whenever the mobile device 920 is within
the user’s residence 930, it can communicate with the
home femto node 910.
[0053] In some aspects, if the mobile device 920 op-
erates within the mobile operator core network 950 but
is not residing on its most preferred network (e.g., as
defined in a preferred roaming list), the mobile device
920 can continue to search for the most preferred network
(e.g., femto node 910) using a Better System Reselection
(BSR), which can involve a periodic scanning of available
systems to determine whether better systems are cur-
rently available, and subsequent efforts to associate with
such preferred systems. Using an acquisition table entry
(e.g., in a preferred roaming list), in one example, the
mobile device 920 can limit the search for specific band
and channel. For example, the search for the most pre-
ferred system can be repeated periodically. Upon dis-
covery of a preferred femto node, such as femto node
910, the mobile device 920 selects the femto node 910
for camping within its coverage area.
[0054] A femto node can be restricted in some aspects.
For example, a given femto node can only provide certain
services to certain mobile devices. In deployments with
so-called restricted (or closed) association, a given mo-
bile device can only be served by the macro cell mobile
network and a defined set of femto nodes (e.g., the femto
nodes 910 that reside within the corresponding user res-
idence 930). In some implementations, a femto node can
be restricted to not provide, for at least one mobile device,
at least one of: signaling, data access, registration, pag-
ing, or service.
[0055] In some aspects, a restricted femto node (which
can also be referred to as a Closed Subscriber Group
H(e)NB) is one that provides service to a restricted pro-
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visioned set of mobile devices. This set can be tempo-
rarily or permanently extended as necessary. In some
aspects, a Closed Subscriber Group (CSG) can be de-
fined as the set of access nodes (e.g., femto nodes) that
share a common access control list of mobile devices. A
channel on which all femto nodes (or all restricted femto
nodes) in a region operate can be referred to as a femto
channel.
[0056] Various relationships can thus exist between a
given femto node and a given mobile device. For exam-
ple, from the perspective of a mobile device, an open
femto node can refer to a femto node with no restricted
association. A restricted femto node can refer to a femto
node that is restricted in some manner (e.g., restricted
for association and/or registration). A home femto node
can refer to a femto node on which the mobile device is
authorized to access and operate on. A guest femto node
can refer to a femto node on which a mobile device is
temporarily authorized to access or operate on. An alien
femto node can refer to a femto node on which the mobile
device is not authorized to access or operate on, except
for perhaps emergency situations (e.g., 911 calls).
[0057] From a restricted femto node perspective, a
home mobile device can refer to an mobile device that
authorized to access the restricted femto node. A guest
mobile device can refer to a mobile device with temporary
access to the restricted femto node. An alien mobile de-
vice can refer to a mobile device that does not have per-
mission to access the restricted femto node, except for
perhaps emergency situations, for example, 911 calls
(e.g., an access terminal that does not have the creden-
tials or permission to register with the restricted femto
node).
[0058] For convenience, the disclosure herein de-
scribes various functionality in the context of a femto
node. It should be appreciated, however, that a pico node
can provide the same or similar functionality as a femto
node, but for a larger coverage area. For example, a pico
node can be restricted, a home pico node can be defined
for a given mobile device, and so on.
[0059] A wireless multiple-access communication sys-
tem can simultaneously support communication for mul-
tiple wireless mobile devices. As mentioned above, each
terminal can communicate with one or more base sta-
tions via transmissions on the forward and reverse links.
The forward link (or downlink) refers to the communica-
tion link from the base stations to the terminals, and the
reverse link (or uplink) refers to the communication link
from the terminals to the base stations. This communi-
cation link can be established via a single-in-single-out
system, a MIMO system, or some other type of system.
[0060] The various illustrative logics, logical blocks,
modules, components, and circuits described in connec-
tion with the embodiments disclosed herein may be im-
plemented or performed with a general purpose proces-
sor, a digital signal processor (DSP), an application spe-
cific integrated circuit (ASIC), a field programmable gate
array (FPGA) or other programmable logic device, dis-

crete gate or transistor logic, discrete hardware compo-
nents, or any combination thereof designed to perform
the functions described herein. A general-purpose proc-
essor may be a microprocessor, but, in the alternative,
the processor may be any conventional processor, con-
troller, microcontroller, or state machine. A processor
may also be implemented as a combination of computing
devices, e.g., a combination of a DSP and a microproc-
essor, a plurality of microprocessors, one or more micro-
processors in conjunction with a DSP core, or any other
such configuration. Additionally, at least one processor
may comprise one or more modules operable to perform
one or more of the steps and/or actions described above.
An exemplary storage medium may be coupled to the
processor, such that the processor can read information
from, and write information to, the storage medium. In
the alternative, the storage medium may be integral to
the processor. Further, in some aspects, the processor
and the storage medium may reside in an ASIC. Addi-
tionally, the ASIC may reside in a user terminal. In the
alternative, the processor and the storage medium may
reside as discrete components in a user terminal.
[0061] In one or more aspects, the functions, methods,
or algorithms described may be implemented in hard-
ware, software, firmware, or any combination thereof. If
implemented in software, the functions may be stored or
transmitted as one or more instructions or code on a com-
puter-readable medium, which may be incorporated into
a computer program product. Computer-readable media
includes both computer storage media and communica-
tion media including any medium that facilitates transfer
of a computer program from one place to another. A stor-
age medium may be any available media that can be
accessed by a computer. By way of example, and not
limitation, such computer-readable media can comprise
RAM, ROM, EEPROM, CD-ROM or other optical disk
storage, magnetic disk storage or other magnetic storage
devices, or any other medium that can be used to carry
or store desired program code in the form of instructions
or data structures and that can be accessed by a com-
puter. Also, substantially any connection may be termed
a computer-readable medium. For example, if software
is transmitted from a website, server, or other remote
source using a coaxial cable, fiber optic cable, twisted
pair, digital subscriber line (DSL), or wireless technolo-
gies such as infrared, radio, and microwave, then the
coaxial cable, fiber optic cable, twisted pair, DSL, or wire-
less technologies such as infrared, radio, and microwave
are included in the definition of medium. Disk and disc,
as used herein, includes compact disc (CD), laser disc,
optical disc, digital versatile disc (DVD), floppy disk and
blu-ray disc where disks usually reproduce data magnet-
ically, while discs usually reproduce data optically with
lasers. Combinations of the above should also be includ-
ed within the scope of computer-readable media.
[0062] As used in this application, the terms "compo-
nent," "module," "system" and the like are intended to
include a computer-related entity, such as but not limited
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to hardware, firmware, a combination of hardware and
software, software, or software in execution. For exam-
ple, a component may be, but is not limited to being, a
process running on a processor, a processor, an object,
an executable, a thread of execution, a program, and/or
a computer. By way of illustration, both an application
running on a computing device and the computing device
can be a component. One or more components can re-
side within a process and/or thread of execution and a
component may be localized on one computer and/or
distributed between two or more computers. In addition,
these components can execute from various computer
readable media having various data structures stored
thereon. The components may communicate by way of
local and/or remote processes such as in accordance
with a signal having one or more data packets, such as
data from one component interacting with another com-
ponent in a local system, distributed system, and/or
across a network such as the Internet with other systems
by way of the signal.
[0063] While the foregoing disclosure discusses illus-
trative aspects and/or embodiments, it should be noted
that various changes and modifications could be made
herein without departing from the scope of the described
aspects and/or embodiments as defined by the append-
ed claims. Furthermore, although elements of the de-
scribed aspects and/or embodiments may be described
or claimed in the singular, the plural is contemplated un-
less limitation to the singular is explicitly stated. Addition-
ally, all or a portion of any aspect and/or embodiment
may be utilized with all or a portion of any other aspect
and/or embodiment, unless stated otherwise.

Claims

1. A method (420) for regulating wireless system rese-
lection in a femtocell (202), comprising:

detecting (421), by the femtocell (202), frequent
system reselections by a mobile device (204);
and characterized by
reducing (422) frequency of transmitting a rese-
lection beacon by the femtocell (202).

2. The method of claim 1 further comprising:

transmitting (423) a reselection beacon at the
femtocell (202); and
simultaneously (424) increasing power of a pilot
transmission that occurs with the transmitting of
the reselection beacon.

3. The method of claim 2 further comprising:

reducing (425) a minimum signal quality criteria
of the femtocell (202) to minimize a coverage
area of the femtocell (202).

4. The method of claim 1 further comprising:

adjusting (426) power of a pilot transmission to
delay mobile devices (204) from reselecting to
the femtocell (202).

5. The method of claim 4, wherein adjusting of power
of the pilot transmission by the femtocell (202) at
least in part based on the speed of the mobile device
(204).

6. The method of claim 1 further comprising:

determining (427) minimum signal quality crite-
ria of the femtocell (202) as broadcasted by one
or more collocated macrocells (102); and adjust-
ing (428) power of a pilot transmission at least
in part based on the determined minimum signal
quality criteria of the femtocell (202).

7. An apparatus for regulating wireless system rese-
lection in a femtocell (202), comprising:

means for detecting frequent system reselec-
tions by a mobile device (204); and
characterized by means for reducing frequen-
cy of transmitting a reselection beacon by the
femtocell (202).

8. The apparatus according to claim 1 wherein the
means for detecting frequent system reselections by
a mobile device (204) comprises a mobile device
reselection regulating component (214); and the
means for reducing frequency of transmitting a re-
selection beacon by the femtocell (202) comprises
a reselection beacon regulating component (206).

9. The apparatus of claim 8, further comprising:

a transmitter configured to transmit a reselection
beacon at the femtocell (202); and
a power regulating component (212) configured
to simultaneously increase power of a pilot
transmission that occurs with the transmission
of the reselection beacon.

10. The apparatus of claim 9, wherein the power regu-
lating component is further configured to:

reduce a minimum signal quality criteria of the
femtocell (202) to minimize a coverage area of
the femtocell (202).

11. The apparatus of claim 9, wherein the power regu-
lating component is further configured to:

adjust power of a pilot transmission to delay mo-
bile devices (204) from reselecting to the fem-
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tocell (202).

12. The apparatus of claim 11, wherein the adjustment
of power of the pilot transmission is at least in part
based on the speed of the mobile device (204).

13. The apparatus of claim 9, wherein the power regu-
lating component is further configured to:

determine minimum signal quality criteria of the
femtocell (202) as broadcasted by one or more
collocated macrocells (102); and
adjust power of a pilot transmission at least in
part based on the determined minimum signal
quality criteria of the femtocell (202).

14. A computer program product for regulating wireless
system reselection in a femtocell (202), the product
comprising a non-transitory computer-readable me-
dium comprising code configured to implement the
method according to any of claims 1 to 6 when ex-
ecuted by a processing module.

Patentansprüche

1. Ein Verfahren (420) zum Regeln von Drahtlossys-
temwiederauswahl in einer Femtozelle (202), das
Folgendes aufweist:

Detektieren (421), durch die Femtozelle (202)
häufiger Systemwiederauswahlen durch eine
Mobileinrichtung (204); und das gekennzeich-
net ist durch:

Verringern (422) einer Häufigkeit des Sen-
dens eines Wiederauswahl-Beacons
durch die Femtozelle (202).

2. Verfahren nach Anspruch 1, das weiter Folgendes
aufweist:

Senden (423) eines Wiederauswahl-Beacons
an die Femtozelle (202); und
gleichzeitiges (424) Erhöhen einer Leistung ei-
ner Pilotsendung bzw. Pilotübertragung, die
beim Senden des Wiederauswahl-Beacons auf-
tritt.

3. Verfahren nach Anspruch 2, das weiter Folgendes
aufweist:

Verringern (425) eines Minimalsignalqualitäts-
kriteriums der Femtozelle (202) zum Minimieren
eines Abdeckungsbereichs der Femtozelle
(202).

4. Verfahren nach Anspruch 1, das weiter Folgendes

aufweist:

Einstellen (426) einer Leistung einer Pilotsen-
dung um zu verzögern, dass Mobileinrichtungen
(204) die Femtozelle (202) wieder auswählen.

5. Verfahren nach Anspruch 4, wobei das Einstellen
bzw. Anpassen der Leistung der Pilotsendung durch
die Femtozelle (202) wenigstens teilweise auf der
Geschwindigkeit der Mobileinrichtung (204) basiert.

6. Verfahren nach Anspruch 1, das weiter Folgendes
aufweist:

Bestimmen (427) von einem oder mehreren Mi-
nimalsignalqualitätskriterien der Femtozelle
(202) wie sie durch eine oder mehrere zusam-
men angeordnete Makrozellen (102) gebroad-
castet wurden; und
Einstellen bzw. Anpassen (428) einer Leistung
einer Pilotsendung wenigstens teilweise basie-
rend auf den bestimmten ein oder mehreren Mi-
nimalsignalqualitätskriterien der Femtozelle
(202).

7. Eine Vorrichtung zum Regeln einer Drahtlossystem-
wiederauswahl in einer Femtozelle (202), das Fol-
gendes aufweist:

Mittel zum Detektieren häufiger Systemwieder-
auswahlen durch eine Mobileinrichtung (204);
und
die gekennzeichnet ist durch Mittel zum Ver-
ringern einer Frequenz der Sendung eines Wie-
derauswahl-Beacons durch die Femtozelle
(202).

8. Vorrichtung nach Anspruch 1, wobei die Mittel zum
Detektieren häufiger Systemwiederauswahlen
durch eine Mobileinrichtung (204) eine Komponente
(214) zur Regelung einer Mobileinrichtungswieder-
auswahl aufweisen; und die Mittel zum Verringern
einer Häufigkeit der Sendung eines Wiederauswahl-
Beacons durch die Femtozelle (202) eine Kompo-
nente (206) zur Regelung eines Wiederauswahl-Be-
acons aufweisen.

9. Vorrichtung nach Anspruch 8, die weiter Folgendes
aufweist:

einen Sender, der konfiguriert ist zum Senden
eines Wiederauswahl-Beacons an der Femto-
zelle (202); und
eine Leistungsregelungskomponente (212), die
konfiguriert ist zum gleichzeitigen Erhöhen einer
Leistung einer Pilotsendung, die mit der Sen-
dung des Wiederauswahl-Beacons auftritt.
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10. Vorrichtung nach Anspruch 9, wobei die Leistungs-
regelungskomponente weiter konfiguriert ist zum:

Verringern eines Minimalsignalqualitätskriteri-
ums der Femtozelle (202) zum Minimieren eines
Abdeckungsbereichs der Femtozelle (202).

11. Vorrichtung nach Anspruch 9, wobei die Leistungs-
regelungskomponente weiter konfiguriert ist zum:

Einstellen bzw. Anpassen einer Leistung einer
Pilotsendung um zu verzögern, dass Mobilein-
richtungen (204) die Femtozelle (202) wieder
auswählen.

12. Vorrichtung nach Anspruch 11, wobei die Einstel-
lung bzw. Anpassung der Leistung der Pilotsendung
wenigstens teilweise auf der Geschwindigkeit der
Mobileinrichtung (204) basiert.

13. Vorrichtung nach Anspruch 9, wobei die Leistungs-
regelungskomponente weiter konfiguriert ist zum:

Bestimmen von Minimalsignalqualitätskriterien
der Femtozelle (202), wie sie durch eine oder
mehrere zusammen angeordnete Makrozellen
(102) gebroadcastet werden; und
Einstellen bzw. Anpassen der Leistung einer Pi-
lotsendung wenigstens teilweise basierend auf
den bestimmten Minimalsignalqualitätskriterien
der Femtozelle (202).

14. Ein Computerprogrammprodukt zum Regeln einer
Drahtlossystemwiederauswahl in einer Femtozelle
(202), wobei das Produkt ein nicht transitorisches,
computerlesbares Medium aufweist, das Code auf-
weist, der konfiguriert ist zum Implementieren des
Verfahrens nach einem der Ansprüche 1 bis 6, wenn
er durch ein Verarbeitungsmodul ausgeführt wird.

Revendications

1. Procédé (420) de régulation de resélection de sys-
tème sans fil dans une femtocellule (202), compre-
nant l’étape ci-dessous consistant à :

détecter (421), par la femtocellule (202), des re-
sélections de systèmes fréquents par un dispo-
sitif mobile (204) ; et caractérisé par l’étape ci-
dessous consistant à
réduire (422) la fréquence de transmission
d’une balise de resélection par la femtocellule
(202).

2. Procédé selon la revendication 1, comprenant en
outre les étapes ci-dessous consistant à :

transmettre (423) une balise de resélection au
niveau de la femtocellule (202); et
augmenter simultanément (424) une puissance
d’une transmission pilote qui se produit lors de
la transmission de la balise de resélection.

3. Procédé selon la revendication 2, comprenant en
outre l’étape ci-dessous consistant à :

réduire (425) un critère de qualité de signal mi-
nimale de la femtocellule (202) en vue de mini-
miser une zone de couverture de la femtocellule
(202).

4. Procédé selon la revendication 1, comprenant en
outre l’étape ci-dessous consistant à :

ajuster (426) une puissance d’une transmission
pilote en vue de retarder une resélection, par
les dispositifs mobiles (204), au niveau de la
femtocellule (202).

5. Procédé selon la revendication 4, dans lequel l’ajus-
tement de la puissance de la transmission pilote par
la femtocellule (202) est au moins en partie basé sur
la vitesse du dispositif mobile (204).

6. Procédé selon la revendication 1, comprenant en
outre les étapes ci-dessous consistant à :

déterminer (427) un critère de qualité de signal
minimale de la femtocellule (202) telle que dif-
fusée par une ou plusieurs macrocellules colo-
calisées (102) ; et
ajuster (428) une puissance d’une transmission
pilote au moins en partie sur la base du critère
de qualité de signal minimale déterminé de la
femtocellule (202).

7. Appareil destiné à réguler une resélection de systè-
me sans fil dans une femtocellule (202),
comprenant :

un moyen pour détecter des resélections de sys-
tèmes fréquents par un dispositif mobile (204) ;
et
caractérisé par un moyen pour réduire une fré-
quence de transmission d’une balise de resé-
lection par la femtocellule (202).

8. Appareil selon la revendication 1, dans lequel le
moyen pour détecter des resélections de systèmes
fréquents par un dispositif mobile (204) comprend
un composant de régulation de resélection de dis-
positif mobile (214), et le moyen pour réduire la fré-
quence de transmission d’une balise de resélection
par la femtocellule (202) comprend un composant
de régulation de balise de resélection (206).
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9. Appareil selon la revendication 8, comprenant en
outre :

un émetteur configuré de manière à transmettre
une balise de resélection au niveau de la fem-
tocellule (202) ; et
un composant de régulation de puissance (212)
configuré de manière à augmenter simultané-
ment une puissance d’une transmission pilote
qui se produit au cours de la transmission de la
balise de resélection.

10. Appareil selon la revendication 9, dans lequel le
composant de régulation de puissance est en outre
configuré de manière à :

réduire un critère de qualité de signal minimale
de la femtocellule (202) en vue de minimiser une
zone de couverture de la femtocellule (202).

11. Appareil selon la revendication 9, dans lequel le
composant de régulation de puissance est en outre
configuré de manière à :

ajuster une puissance d’une transmission pilote
en vue de retarder une resélection, par des dis-
positifs mobiles (204), au niveau de la femtocel-
lule (202).

12. Appareil selon la revendication 11, dans lequel
l’ajustement de puissance de la transmission pilote
est au moins en partie basé sur la vitesse du dispo-
sitif mobile (204).

13. Appareil selon la revendication 9, dans lequel le
composant de régulation de puissance est en outre
configuré de manière à :

déterminer un critère de qualité de signal mini-
male de la femtocellule (202) telle que diffusée
par une ou plusieurs macrocellules colocalisées
(102) ; et
ajuster une puissance d’une transmission pilote
au moins en partie sur la base du critère de qua-
lité de signal minimale déterminé de la femto-
cellule (202).

14. Produit-programme informatique destiné à réguler
une resélection de système sans fil dans une fem-
tocellule (202), le produit comprenant un support li-
sible par ordinateur non transitoire comprenant du
code configuré de manière à mettre en oeuvre le
procédé selon l’une quelconque des revendications
1 à 6, lorsqu’il est exécuté par un module de traite-
ment.
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