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Description

TECHNICAL FIELD

[0001] The technology discussed in this patent appli-
cation relates generally to wireless communication sys-
tems, and more particularly, to mitigating power con-
sumption of user equipment in a wireless communica-
tions network.

BACKGROUND

[0002] Wireless communication networks are widely
deployed to provide various communication services
such as telephony, video, data, messaging, broadcasts,
and so on. Such networks, which are usually multiple
access networks, support communications for multiple
users by sharing the available network resources. One
example of such a network is the UMTS Terrestrial Radio
Access Network (UTRAN).
[0003] As the demand for mobile broadband access
continues to increase, research and development con-
tinue to advance the UMTS technologies not only to meet
the growing demand for mobile broadband access, but
to advance and enhance the user experience with mobile
communications. One important aspect of the user ex-
perience is the operating time of a battery-powered mo-
bile device. With the increasing data usage of the mobile
device, the operating time of the mobile device is signif-
icantly affected by how effective the mobile device can
handle its power usage.
[0004] The document WO2011/138238 A1 discloses
a method in which a controller receives a request from
an active process at an application server to trigger a
wireless device to enter a dormant state. The controller
transmits a command to the wireless device to enter the
dormant state.

BRIEF SUMMARY OF SOME SAMPLE EMBODI-
MENTS

[0005] The following presents a simplified summary of
one or more aspects of the present disclosure, in order
to provide a basic understanding of such aspects. This
summary is not an extensive overview of all contemplat-
ed features of the disclosure, and is intended neither to
identify key or critical elements of all aspects of the dis-
closure nor to delineate the scope of any or all aspects
of the disclosure. Its sole purpose is to present some
concepts of one or more aspects of the disclosure in a
simplified form as a prelude to the more detailed descrip-
tion that is presented later.
[0006] Aspects of the present disclosure are directed
to a user equipment operable in a wireless communica-
tions network and methods in which the user equipment
can be transitioned into a dormant state controlled by an
application driven scheme.
[0007] In one aspect, the disclosure provides a method

of operating a controller (e.g., a radio network controller
or RNC) in a wireless communications network. The
method includes receiving a request from an active proc-
ess at an application server to trigger a wireless device
to enter a dormant state; receiving network traffic infor-
mation corresponding to a time interval from the wireless
device; and if the network traffic information indicates
that the active process is solely responsible for network
traffic at a transport layer of the wireless device during
the time interval, transmitting one or more commands to
the wireless device such that the wireless device enters
the dormant state.
[0008] Another aspect of the disclosure provides a
method of operating a wireless device in a communica-
tions network. The method includes storing network traf-
fic information at the wireless device for a time interval;
transmitting the network traffic information from the wire-
less device to a controller of the communications network
in response to receiving a request from the controller;
and entering a dormant state in response to receiving
one or more commands from the controller.
[0009] Another aspect of the disclosure provides a con-
troller operable in a wireless communications network.
The controller includes means for receiving a request
from an active process at an application server to trigger
a wireless device to enter a dormant state; means for
receiving network traffic information corresponding to a
time interval from the wireless device; and if the network
traffic information indicates that the active process is
solely responsible for network traffic at a transport layer
of the wireless device during the time interval, means for
transmitting one or more commands to the wireless de-
vice such that the wireless device enters the dormant
state.
[0010] Another aspect of the disclosure provides a
wireless device operable in a communications network.
The wireless device includes means for storing network
traffic information at the wireless device for a time inter-
val; means for transmitting the network traffic information
from the wireless device to a controller of the communi-
cations network in response to receiving a request from
the controller; and means for entering a dormant state in
response to receiving one or more commands from the
controller.
[0011] Another aspect of the disclosure provides a con-
troller operable in a wireless communications network.
The controller includes at least one processor; and a
memory coupled to the at least one processor, wherein
the at least one processor is configured to: receive a re-
quest from an active process at an application server to
trigger a wireless device to enter a dormant state; receive
network traffic information corresponding to a time inter-
val from the wireless device; and if the network traffic
information indicates that the active process is solely re-
sponsible for network traffic at a transport layer of the
wireless device during the time interval, transmit one or
more commands to the wireless device such that the
wireless device enters the dormant state.
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[0012] Another aspect of the disclosure provides a
wireless device operable in a communications network.
The wireless device includes at least one processor; and
a memory coupled to the at least one processor, wherein
the at least one processor is configured to: store network
traffic information at the wireless device for a time inter-
val; transmit the network traffic information from the wire-
less device to a controller of the communications network
in response to receiving a request from the controller;
and enter a dormant state in response to receiving one
or more commands from the controller.
[0013] Another aspect of the disclosure provides a
computer program product. The computer program prod-
uct includes a computer-readable storage medium in-
cluding code for causing a wireless device operable in a
communications network to: store network traffic infor-
mation at the wireless device for a time interval; transmit
the network traffic information from the wireless device
to a controller of the communications network in re-
sponse to receiving a request from the controller; and
enter a dormant state in response to receiving one or
more commands from the controller.
[0014] Another aspect of the disclosure provides com-
puter program product. The computer program product
includes a computer-readable storage medium including
code for causing a controller of a wireless communica-
tions network to: receive a request from an active process
at an application server to trigger a wireless device to
enter a dormant state; receive network traffic information
corresponding to a time interval from the wireless device;
and if the network traffic information indicates that the
active process is solely responsible for network traffic at
a transport layer of the wireless device during the time
interval, transmit one or more commands to the wireless
device such that the wireless device enters the dormant
state.
[0015] Other aspects, features, and embodiments of
the present invention will become apparent to those of
ordinary skill in the art, upon reviewing the following de-
scription of specific, exemplary embodiments of the
present invention in conjunction with the accompanying
figures. While features of the present invention may be
discussed relative to certain embodiments and figures
below, all embodiments of the present invention can in-
clude one or more of the advantageous features dis-
cussed herein. In other words, while one or more em-
bodiments may be discussed as having certain advan-
tageous features, one or more of such features may also
be used in accordance with the various embodiments of
the invention discussed herein. In similar fashion, while
exemplary embodiments may be discussed below as de-
vice, system, or method embodiments it should be un-
derstood that such exemplary embodiments can be im-
plemented in various devices, systems, and methods

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

FIG. 1 is a block diagram conceptually illustrating an
example of a Universal Mobile Telecommunications
System (UMTS) according to some embodiments.
FIG. 2 is a block diagram conceptually illustrating a
user equipment (UE) according to some embodi-
ments.
FIG. 3 is a block diagram conceptually illustrating a
radio network controller (RNC) according to some
embodiments.
FIG. 4 is a diagram conceptually illustrating an ex-
ample of a radio protocol architecture for the user
and control plane to some embodiments.
FIG. 5 is a diagram conceptually illustrating the op-
erational modes of a UE operable in the network of
FIG. 1 to some embodiments.
FIG. 6 is a functional block diagram illustrating some
elements of a communications network that imple-
ments an application driven fast dormancy control
scheme according to some embodiments.
FIG. 7 is a drawing conceptually illustrating a port
activity statistics table according to some embodi-
ments.
FIG. 8 is a drawing conceptually illustrating an ex-
ample of a timeline for a number of network I/O
events recorded in a port activity statistics table ac-
cording to some embodiments.
FIG. 9 is a flow chart illustrating a method for oper-
ating a wireless communications network that is con-
figured to implement an application driven fast dor-
mancy control scheme according to some embodi-
ments.

DETAILED DESCRIPTION

[0017] The detailed description set forth below in con-
nection with the appended drawings is intended as a de-
scription of various configurations and is not intended to
represent the only configurations in which the concepts
described herein may be practiced. The detailed descrip-
tion includes specific details for the purpose of providing
a thorough understanding of various concepts. However,
it will be apparent to those skilled in the art that these
concepts may be practiced without these specific details.
In some instances, well known structures and compo-
nents are shown in block diagram form in order to avoid
obscuring such concepts.
[0018] Various aspects of the present disclosure are
directed to a wireless communications network (e.g., a
Universal Mobile Telecommunications System (UTMS))
and methods in which a network entity (e.g., a user equip-
ment, a wireless device, an access terminal, etc.) oper-
able in the network can be transitioned into a low power
state or a dormant state in response to an indication that
an active process (e.g., an application running at an ap-
plication server) is finished making use of the network
entity to transfer packet data. The active process (e.g.,
an email server) has knowledge that it is unlikely to have
further data traffic with a user equipment (UE) for a time
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period. Therefore, the active process can send the indi-
cation to a suitable control entity (e.g., RNC) in the net-
work such that the control entity is aware of the situation
and may take suitable actions to trigger the UE to enter
a dormant state to reduce the UE’s power consumption.
[0019] It is beneficial to quickly enter a dormant state
upon completion of current data traffic to conserve the
battery power of the UE when no further data transfer is
anticipated. In this disclosure, the dormant state gener-
ally refers to a condition in which the UE enters a lower
power consuming state and may release one or more of
its signaling channels. However, if the UE goes dormant
prematurely, it will undesirably increase the air signaling
overhead to bring up the data call again. In the related
art, this trade-off may be addressed by having a network
wide inactivity timer for a duration ta, and dormancy (i.e.,
entering the dormant state) is triggered when there is no
data traffic for the duration ta and the timer is reset when-
ever there is any data traffic.
[0020] Sometimes, however, the network-wide timer
approach is sub-optimal for cases where a specific ap-
plication triggered and consumed the data traffic, and the
application has knowledge that no further data traffic is
expected or likely for some predetermined interval. In
such a scenario, the data call will not go dormant for the
ta duration even though there is no data traffic expected
during the above duration. Therefore, as illustrated in the
examples of the present disclosure below, applications
that follow periodic synchronization schedules will benefit
from an application driven approach to trigger the UE to
enter dormancy. For example, once an email application
has downloaded all the emails to the UE, the UE can be
put into dormancy right away if there is no other user of
the data call, and the next email download is scheduled
to happen only after a certain time interval. Other aspects
and examples of the present disclosure will be described
below in more detail.
[0021] The various concepts presented throughout this
disclosure may be implemented across a broad variety
of telecommunication systems, network architectures,
and communication standards. FIG. 1 is a block diagram
conceptually illustrating an example of a wireless com-
munications system 100 such as a Universal Mobile Tel-
ecommunications System (UMTS) network. But embod-
iments of the present invention can be utilized in other
types of communication networks.
[0022] Referring now to FIG. 1, as an illustrative ex-
ample without limitation, various aspects of the present
disclosure are illustrated with reference to the UMTS net-
work 100. The UMTS network 100 includes three inter-
acting domains: a core network 104, a radio access net-
work (RAN) 102 (e.g., a UMTS Terrestrial Radio Access
Network (UTRAN)), and a user equipment (UE) 110.
Among several options available for a UTRAN 102, in
this example, the illustrated UTRAN 102 may employ a
W-CDMA air interface for enabling various wireless serv-
ices including telephony, video, data, messaging, broad-
casts, and/or other services. The UTRAN 102 may in-

clude a plurality of Radio Network Subsystems (RNSs)
such as an RNS 107, each controlled by a respective
Radio Network Controller (RNC) such as an RNC 106.
Here, the UTRAN 102 may include any number of RNCs
106 and RNSs 107 in addition to the illustrated RNCs
106 and RNSs 107. The RNC 106 is an apparatus re-
sponsible for, among other things, assigning, reconfig-
uring, and releasing radio resources within the RNS 107.
The RNC 106 may be interconnected to other RNCs (not
shown) in the UTRAN 102 through various types of in-
terfaces such as a direct physical connection, a virtual
network, or the like using any suitable transport network.
[0023] The geographic region covered by the RNS 107
may be divided into a number of cells, with a radio trans-
ceiver apparatus serving each cell. A radio transceiver
apparatus is commonly referred to as a Node B 108 in
UMTS applications, but may also be referred to by those
skilled in the art as a base station (BS), a base transceiver
station (BTS), a radio base station, a radio transceiver,
a transceiver function, a basic service set (BSS), an ex-
tended service set (ESS), an access point (AP), or some
other suitable terminology. For clarity, only three Node
Bs 108 are shown in each RNS 107; however, the RNSs
107 may include any number of wireless Node Bs. The
Node Bs 108 provide wireless access points to a core
network 104 for any number of mobile apparatuses. Ex-
amples of a mobile apparatus include a cellular phone,
a smart phone, a session initiation protocol (SIP) phone,
a laptop, a notebook, a netbook, a smartbook, a personal
digital assistant (PDA), a satellite radio, a global position-
ing system (GPS) device, a multimedia device, a video
device, a digital audio player (e.g., MP3 player), a cam-
era, a game console, or any other similar functioning de-
vice. The mobile apparatus is commonly referred to as
user equipment (UE) in UMTS applications, but may also
be referred to by those skilled in the art as a mobile station
(MS), a subscriber station, a mobile unit, a subscriber
unit, a wireless unit, a remote unit, a mobile device, a
wireless device, a wireless communications device, a re-
mote device, a mobile subscriber station, an access ter-
minal (AT), a mobile terminal, a wireless terminal, a re-
mote terminal, a handset, a terminal, a user agent, a mo-
bile client, a client, or some other suitable terminology.
[0024] In the UMTS network 100, the UE 110 may fur-
ther include a universal subscriber identity module
(USIM), which contains a user’s subscription information
to a network. For illustrative purposes, one UE 110 is
shown in communication with a number of the Node Bs
108. The downlink (DL), also called the forward link, re-
fers to the communication link from a Node B 108 to a
UE 110, and the uplink (UL), also called the reverse link,
refers to the communication link from a UE 110 to a Node
B 108.
[0025] The core network 104 can interface with one or
more access networks, such as the UTRAN 102. As
shown, the core network 104 is a UMTS core network.
However, as those skilled in the art will recognize, the
various concepts presented throughout this disclosure
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may be implemented in a RAN, or other suitable access
networks, to provide UEs with access to types of core
networks other than UMTS networks.
[0026] The illustrated UMTS core network 104 in-
cludes a circuit-switched (CS) domain and a packet-
switched (PS) domain. Some of the circuit-switched el-
ements are a Mobile services Switching Centre (MSC),
a Visitor Location Register (VLR), and a Gateway MSC
(GMSC). Packet-switched elements include a Serving
GPRS Support Node (SGSN) and a Gateway GPRS
Support Node (GGSN). Some network elements, like
EIR, HLR, VLR, and AuC, may be shared by both of the
circuit-switched and packet-switched domains.
[0027] In the illustrated example, the core network 104
supports circuit-switched services with an MSC 112 and
a GMSC 114. In some applications, the GMSC 114 may
be referred to as a media gateway (MGW). One or more
RNCs, such as the RNC 106, may be connected to the
MSC 112. The MSC 112 is an apparatus that controls
call setup, call routing, and UE mobility functions. The
MSC 112 also includes a visitor location register (VLR)
that contains subscriber-related information for the du-
ration that a UE is in the coverage area of the MSC 112.
The GMSC 114 provides a gateway through the MSC
112 for the UE to access a circuit-switched network 116.
The GMSC 114 includes a home location register (HLR)
115 containing subscriber data, such as the data reflect-
ing the details of the services to which a particular user
has subscribed. The HLR is also associated with an au-
thentication center (AuC) that contains subscriber-spe-
cific authentication data. When a call is received for a
particular UE, the GMSC 114 queries the HLR 115 to
determine the UE’s location and forwards the call to the
particular MSC serving that location.
[0028] The illustrated core network 104 also supports
packet-switched data services with a serving GPRS sup-
port node (SGSN) 118 and a gateway GPRS support
node (GGSN) 120. General Packet Radio Service
(GPRS) is designed to provide packet-data services at
speeds higher than those available with standard circuit-
switched data services. The GGSN 120 provides a con-
nection for the UTRAN 102 to a packet-based network
122. The packet-based network 122 may be the Internet,
a private data network, or some other suitable packet-
based network.
[0029] An active process 124a (hereafter "Applica-
tion") running on an application server 124 in the network
122 may be in data communication with the UE 110 via
the UTRAN 102 and the core network 104. The primary
function of the GGSN 120 is to provide the UEs 110 with
packet-based network connectivity. Data packets may
be transferred between the GGSN 120 and the UEs 110
through the SGSN 118, which performs primarily the
same functions in the packet-based domain as the MSC
112 performs in the circuit-switched domain. In some ex-
amples, the application server 124 may be an email serv-
er, an instant messaging server, a database server, or
any other suitable server or computer running one or

more active processes such as the Application 124a,
which may be configured to synchronize (e.g., transfer
data) with the UE 110 periodically. The Application 124a
will be described below in greater detail.
[0030] FIG. 2 is a block diagram illustrating select com-
ponents of the UE 110 according to at least one example.
Components of the UE 110 generally known in the art
are not shown for reasons of clarity and comprehensibil-
ity. As shown FIG. 2, the UE 110 generally includes a
processing circuit 202 coupled to or placed in electrical
communication with a communications interface 204 and
a storage medium 206.
[0031] The processing circuit 202 is arranged to obtain,
process and/or send data, control data access and stor-
age, issue commands, and control other desired opera-
tions. The processing circuit 202 may include circuitry
adapted to implement desired programming provided by
appropriate media in at least one example. For example,
the processing circuit 202 may be implemented as one
or more processors, one or more controllers, and/or other
structure configured to execute executable program-
ming. Examples of the processing circuit 202 may include
a general purpose processor, a digital signal processor
(DSP), an application specific integrated circuit (ASIC),
a field programmable gate array (FPGA) or other pro-
grammable logic component, discrete gate or transistor
logic, discrete hardware components, or any combina-
tion thereof designed to perform the functions described
herein. A general purpose processor may include a mi-
croprocessor, as well as any conventional processor,
controller, microcontroller, or state machine. The
processing circuit 202 may also be implemented as a
combination of computing components, such as a com-
bination of a DSP and a microprocessor, a number of
microprocessors, one or more microprocessors in con-
junction with a DSP core, an ASIC and a microprocessor,
or any other number of varying configurations. These ex-
amples of the processing circuit 202 are for illustration
and other suitable configurations within the scope of the
present disclosure are also contemplated.
[0032] The processing circuit 202 is adapted for
processing, including the execution of programming,
which may be stored on the storage medium 206. As
used herein, the term "programming" shall be construed
broadly to include without limitation instructions, instruc-
tion sets, data, code, code segments, program code, pro-
grams, subprograms, software modules, applications,
software applications, software packages, routines, sub-
routines, objects, executables, threads of execution, pro-
cedures, functions, etc., whether referred to as software,
firmware, middleware, microcode, hardware description
language, or otherwise.
[0033] The communications interface 204 is config-
ured to facilitate wireless communications of the UE 110.
For example, the communications interface 204 may in-
clude circuitry and/or programming adapted to facilitate
the communication of information bi-directionally with re-
spect to one or more network nodes. The communica-
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tions interface 204 may be coupled to one or more an-
tennas (not shown), and includes wireless transceiver
circuitry, including at least one receiver circuit 208 (e.g.,
one or more receiver chains) and/or at least one trans-
mitter circuit 210 (e.g., one or more transmitter chains).
[0034] The storage medium 206 may represent one or
more computer-readable, machine-readable, and/or
processor-readable devices for storing programming,
such as processor executable code or instructions (e.g.,
software, firmware), electronic data, databases, or other
digital information. The storage medium 206 may also
be used for storing data that is manipulated by the
processing circuit 202 when executing programming.
The storage medium 206 may be any available media
that can be accessed by a general purpose or special
purpose processor, including portable or fixed storage
devices, optical storage devices, and various other me-
diums capable of storing, containing and/or carrying pro-
gramming. By way of example and not limitation, the stor-
age medium 206 may include a computer-readable, ma-
chine-readable, and/or processor-readable storage me-
dium such as a magnetic storage device (e.g., hard disk,
floppy disk, magnetic strip), an optical storage medium
(e.g., compact disk (CD), digital versatile disk (DVD)), a
smart card, a flash memory device (e.g., card, stick, key
drive), random access memory (RAM), read only mem-
ory (ROM), programmable ROM (PROM), erasable
PROM (EPROM), electrically erasable PROM (EEP-
ROM), a register, a removable disk, and/or other medi-
ums for storing programming, as well as any combination
thereof.
[0035] The storage medium 206 may be coupled to the
processing circuit 202 such that the processing circuit
202 can read information from, and write information to,
the storage medium 206. That is, the storage medium
206 can be coupled to the processing circuit 202 so that
the storage medium 206 is at least accessible by the
processing circuit 202, including examples where the
storage medium 206 is integral to the processing circuit
202 and/or examples where the storage medium 206 is
separate from the processing circuit 202 (e.g., resident
in the UE 110, external to the UE 110, and/or distributed
across multiple entities).
[0036] Programming stored by the storage medium
206, when executed by the processing circuit 202, caus-
es the processing circuit 202 to perform one or more of
the various functions and/or process steps described
herein. For example, the storage medium 206 may in-
clude a port activity statistics (PAS) table 212, and the
processing circuit 202 may include a PAS generation cir-
cuitry 216 to generate, update, and/or maintain the PAS
table 212. The UE 110 may utilize the PAS table 212 to
keep track of all the TCP/UDP ports that have any packet
input/input (I/O) within a period of time. The PAS table
212 will be described in more detail infra. The storage
medium 206 may also include a dormancy handling rou-
tine 214. The processing circuit 202 may include a dor-
mancy circuitry 218 that perform various dormancy func-

tions in accordance with the dormancy handling routine
214. The dormancy functions will be described in more
detail infra.
[0037] Thus, according to one or more aspects of the
present disclosure, the processing circuit 202 is adapted
to perform (in conjunction with the storage medium 206)
any or all of the processes, functions, steps and/or rou-
tines for any or all of the UEs described herein (e.g., UE
110). As used herein, the term "adapted" in relation to
the processing circuit 202 may refer to the processing
circuit 202 being one or more of configured, employed,
implemented, and/or programmed to perform a particular
process, function, step and/or routine according to vari-
ous features described herein.
[0038] FIG. 3 is a block diagram illustrating select com-
ponents of the RNC 106 according to at least one imple-
mentation. Components of the RNC 106 generally known
in the art are not shown for reasons of clarity and com-
prehensibility. As shown, the RNC 106 includes a
processing circuit 302 coupled to or placed in electrical
communication with a communications interface 304 and
to a storage medium 306. The processing circuit 302 is
arranged to obtain, process and/or send data, control
data access and storage, issue commands, and control
other desired operations. The processing circuit 302 may
include circuitry adapted for processing, including the ex-
ecution and implementation of programming provided by
appropriate media, including media stored on the storage
medium 306 in at least one example. Examples and im-
plementations for the processing circuit 302 may include
any of the various examples and implementations of the
processing circuit 202 described above with reference to
FIG. 2. The examples of the processing circuit 302 in-
cluding those set forth with reference to the processing
circuit 202 in FIG. 2 are for illustration, and other suitable
configurations within the scope of the present disclosure
are also contemplated.
[0039] The communications interface 304 is config-
ured to facilitate wired and/or wireless communications
of the RNC 106. For example, the communications inter-
face 304 may include circuitry and/or programming
adapted to facilitate the communication of information bi-
directionally with respect to one or more UEs, as well as
one or more other network nodes. The communications
interface 304 may be coupled to one or more antennas
(not shown), and includes wireless transceiver circuitry,
including at least one receiver circuit 308 (e.g., one or
more receiver chains) and/or at least one transmitter cir-
cuit 310 (e.g., one or more transmitter chains).
[0040] The storage medium 306 may represent one or
more computer-readable, machine-readable, and/or
processor-readable devices for storing programming,
such as processor executable code or instructions (e.g.,
software, firmware), electronic data, databases, or other
digital information. The storage medium 306 may also
be used for storing data that is manipulated by the
processing circuit 302 when executing programming.
The storage medium 306 may be any available media
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that can be accessed by a general purpose or special
purpose processor, including portable or fixed storage
devices, optical storage devices, and various other me-
diums capable of storing, containing and/or carrying pro-
gramming. Examples of the storage medium 306 may
include any of the examples included in the description
of the storage medium 206 set forth above with reference
to FIG. 2.
[0041] The storage medium 306 may be coupled to the
processing circuit 302 such that the processing circuit
302 can read information from, and write information to,
the storage medium 306. That is, the storage medium
306 can be coupled to the processing circuit 302 so that
the storage medium 306 is at least accessible by the
processing circuit 302, including examples where the
storage medium 306 is integral to the processing circuit
302 and/or examples where the storage medium 306 is
separate from the processing circuit 302 (e.g., resident
in the RNC 106, external to the RNC 106, and/or distrib-
uted across multiple entities).
[0042] Programming stored by the storage medium
306, when executed by the processing circuit 302, caus-
es the processing circuit 302 to perform one or more of
the various functions and/or process steps described
herein. For example, the storage medium 306 may in-
clude a dormancy manager 312, and the processing cir-
cuit 102 may include a dormancy circuitry 314 that is
adapted to perform various functions in accordance with
the dormancy manager 312. The various functions of the
dormancy manager 312 will be described in more detail
infra. Thus, according to one or more aspects of the
present disclosure, the processing circuit 302 is adapted
to perform (in conjunction with the storage medium 306)
any or all of the processes, functions, steps and/or rou-
tines for any or all of the RNC 106 described herein. As
used herein, the term "adapted" in relation to the process-
ing circuit 302 may refer to the processing circuit 302
being one or more of configured, employed, implement-
ed, and/or programmed to perform a particular process,
function, step and/or routine according to various fea-
tures described herein.
[0043] In a wireless telecommunication network, the
communication protocol architecture may take on vari-
ous forms depending on the particular application. For
example, in a 3GPP UMTS network, the signaling proto-
col stack is divided into a Non-Access Stratum (NAS)
and an Access Stratum (AS). The NAS provides the up-
per layers, for signaling between the UE 110 and the core
network 104 (referring to FIG. 1), and may include circuit
switched and packet switched protocols. The AS pro-
vides the lower layers, for signaling between the UTRAN
102 and the UE 110, and may include a user plane and
a control plane. Here, the user plane or data plane carries
user traffic, while the control plane carries control infor-
mation (i.e., signaling).
[0044] FIG. 4 is a conceptual diagram illustrating an
example of a radio protocol architecture for the user and
control plane. Turning to FIG. 4, the AS is shown with

three layers: Layer 1, Layer 2, and Layer 3. Layer 1 is
the lowest layer and implements various physical layer
signal processing functions. Layer 1 will be referred to
herein as the physical layer 406. The data link layer,
called Layer 2 408, is above the physical layer 406 and
is responsible for the link between the UE 110 and Node
B 108 over the physical layer 406. At Layer 3, a Radio
Resource Control (RRC) layer 416 handles the control
plane signaling between the UE 110 and the Node B 108.
The RRC layer 416 includes a number of functional en-
tities for routing higher layer messages, handling broad-
casting and paging functions, establishing and configur-
ing radio bearers, etc.
[0045] In the illustrated air interface, the L2 layer 408
is split into sublayers. In the control plane, the L2 layer
408 includes two sublayers: a medium access control
(MAC) sublayer 410 and a radio link control (RLC) sub-
layer 412. In the user plane, the L2 layer 408 additionally
includes a packet data convergence protocol (PDCP)
sublayer 414. Although not shown, the UE 110 may have
several upper layers above the L2 layer 408 including a
network layer (e.g., IP layer) that is terminated at a PDN
gateway on the network side and an application layer
that is terminated at the other end of the connection (e.g.,
far end UE, server, etc.).
[0046] The PDCP sublayer 414 provides multiplexing
between different radio bearers and logical channels.
The PDCP sublayer 414 also provides header compres-
sion for upper layer data packets to reduce radio trans-
mission overhead, security by ciphering the data packets,
and handover support for UEs between Node Bs.
[0047] The RLC sublayer 412 generally supports an
acknowledged mode (AM) (where an acknowledgment
and retransmission process may be used for error cor-
rection), an unacknowledged mode (UM), and a trans-
parent mode for data transfers, and provides segmenta-
tion and reassembly of upper layer data packets and re-
ordering of data packets to compensate for out-of-order
reception due to a hybrid automatic repeat request
(HARQ) at the MAC layer. In the acknowledged mode,
RLC peer entities such as an RNC and a UE may ex-
change various RLC protocol data units (PDUs) including
RLC Data PDUs, RLC Status PDUs, and RLC Reset
PDUs, among others. In the present disclosure, the term
"packet" may refer to any RLC PDU exchanged between
RLC peer entities.
[0048] The MAC sublayer 410 provides multiplexing
between logical and transport channels. The MAC sub-
layer 410 is also responsible for allocating the various
radio resources (e.g., resource blocks) in one cell among
the UEs. The MAC sublayer 410 is also responsible for
HARQ operations.
[0049] According to various aspects of this disclosure,
power mitigation of a UE 110 can be driven from the
Application 124a that has been in data communication
with the UE 110.
[0050] FIG. 5 is a state diagram illustrating the opera-
tional modes of a UE 110 operable in, for example, the
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UMTS network 100 as described above. Two basic op-
erational modes of a UE are idle mode and connected
mode. The connected mode can be further divided into
a number of service states, which define what kind of
physical channels the UE 110 is using. FIG. 5 shows the
main RRC service states in the connected mode. It also
shows the transitions between an idle mode 500 and the
connected mode and the possible transitions within the
connected mode. In the idle mode 500, the UE 110 is
able to receive system information and cell broadcast
(CB) messages. The UE 110 stays in the idle mode 500
until it transmits a request to establish an RRC connec-
tion. In the idle mode 500, the UTRAN 102 has no infor-
mation of its own about the individual idle-mode UEs and
can only address, for example, all UEs in a cell or all UEs
monitoring a paging occasion.
[0051] In the connected mode, the UE 110 may be in
one of a Cell_DCH state 502, a Cell_FACH state 504, a
Cell PCH_state 506, and a URA_PCH state 508. In the
Cell_DCH state 502, a dedicated physical channel is al-
located to the UE 110, and the UE 110 is known by its
serving RNC on a cell or active set level. In the
Cell_FACH state 504, no dedicated physical channel is
allocated for the UE 110, but random access channels
(RACHs) and forward access channels (FACHs) are
used instead, for transmitting both signaling messages
and small amounts of user-plane data. The UE’s power
consumption is typically less in the Cell_FACH state 504
than that of the Cell_DCH state 502.
[0052] In the Cell_PCH state 506, the UE 110 is still
known on a cell level in the serving RNC (SRNC), but it
can be reached only via the paging channel (PCH). In
this state, the UE’s battery consumption is less than that
of the Cell_DCH state 502 and/or the Cell_FACH state
504 since the monitoring of the PCH includes a discon-
tinuous reception (DRX) functionality. If the UE 110 per-
forms a cell reselection, then it moves autonomously to
the Cell_FACH state 504 to execute the Cell Update pro-
cedure, after which it re-enters the Cell_PCH state 506
if no other activity is triggered during the Cell Update
procedure. If a new cell is selected from another radio
access system, then the UTRAN state is changed to the
idle mode 500 and access to the other system is per-
formed according to that system’s specifications.
[0053] The URA_PCH state 508 is very similar to the
Cell_PCH state 506, except that the UE 110 does not
execute Cell Update after each cell reselection, but in-
stead reads UTRAN Registration Area (URA) identities
from the BCH, and only if the URA changes (after cell
reselection) does the UE 110 inform its location to the
SRNC. The power consumption of the UE 110 is typically
less in the URA_PCH state 508 than that of the Cell_DCH
state 502 and/or the Cell_FACH state 504.
[0054] The UE 110 leaves the connected mode and
returns to the idle mode 500 when the RRC connection
is released or at RRC connection failure. Transitioning
the UE 110 among the above states involves exchanging
control messages on the control channels. For example,

the UE 110 can send a signaling connection release in-
dication (SCRI) to the RNC 106. Based on the values of
the received SCRI, the RNC 106 may command the UE
110 to use the Cell_PCH state 506 or the URA_PCH
state 508, instead of releasing the RRC connection and
dropping the UE 110 into the idle mode 500. In another
example, the RNC 106 can command the UE 110 to drop
to the idle mode 500 directly from the Cell_DCH state
502.
[0055] In the idle mode 500, the UE 110 can transition
to the Cell_DCH state 502 or Cell_FACH state 504. This
transition from the idle mode 500 is initiated by an RRC
connection request. This step involves setting up the nec-
essary radio access bearers (RABs). Transitions from
the Cell_FACH state 504 or Cell_DCH state 502 to the
Cell_PCH state 506 involves tearing down radio access
bearers that have been allocated. A transition from the
Cell_DCH state 502 to the Cell_FACH state 504 involves
withdrawing the power and code allocated. When the UE
110 is the Cell_DCH state 502, the UE 110 consumes
more energy than the other states to keep the connection
going in the DCH state.
[0056] In many wireless networks (e.g., UMTS), a con-
nection can be transitioned from the Cell_DCH state 502
to the Cell_FACH state 504 to reduce power consump-
tion under certain conditions, but data throughput in the
Cell_FACH state 504 is lower than that of the Cell_DCH
state 502. However, the amount of energy required on
the UE’s side can still be significant in the Cell_FACH
state 504. Therefore, the UE 110 can be transitioned from
the Cell_DCH state 502 and Cell_FACH 504 to an even
lower energy consuming state, such as the Cell_PCH
state 506, the URA_PCH state 508, or the Idle mode 500.
[0057] FIG. 6 is a block diagram conceptually illustrat-
ing some elements of a wireless communications net-
work that implements an application driven fast dorman-
cy control scheme according to an example of this dis-
closure. The UE 110 is configured to keep track of the
transport layer ports that have had any network activity
(e.g., TCP or UDP) within a predetermined or configura-
ble time period (e.g., tb seconds).
[0058] In one example, a strategy for adaptively ad-
justing the time period after starting with a suitable time
period (tb) is to keep reducing this time period until it gets
to the point where reducing it any further will adversely
impact an application using the data connection right af-
ter it has been put into a dormant state. For instance, the
time period tb may be decreased by 100 ms after every
successful request to go into a dormant state. A success-
ful request may be defined as one that does not cause
the system to come out of dormancy just after it enters
the state upon the request. To prevent or avoiding hitting
this situation too often, it would help to establish a lower
bound for tb. The same reasoning may be used in the
reverse case, wherein tb will be increased by 100 ms until
unsuccessful requests occur.
[0059] In one example, a network layer driver 600 of
the UE 110 may be utilized to keep track of all the
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TCP/UDP ports that have any packet input/input (I/O)
within the past tb seconds. Information about this activity
may be dynamically updated, recorded, stored, and/or
maintained in a data structure called, for example, a port
activity statistics (PAS) table 601.
[0060] FIG. 7 is a drawing conceptually illustrating a
port activity statistics table according to an example of
the present disclosure. The PAS table 601 stores a
number of tuples (data entries) in the form of <port
number, timestamp>, where "timestamp" is the last time
that a data packet was either sent from or received at the
corresponding port of the UE 110. In order to make
lookups on this table fast, hash-based caching may be
used in some examples of the disclosure.
[0061] In one example, the network layer driver 600
may be implemented as instructions or code stored in
the computer-readable storage medium 206 (FIG. 2) that
is executed by the processor 202 (FIG. 2). The PAS table
601 may be stored and dynamically updated in the stor-
age medium 206.
[0062] Still referring to FIG. 6, an element is depicted
as a dormancy manager (DM) 602 that contains the logic
and algorithm of when to trigger dormancy at the UE 110
responsive to a request from an active process 604 that
has been in data communication with the UE 110 prior
to the request. The active process 604 is configured to
communicate to the DM 602 that no future data transfer
is anticipated under certain predetermined conditions.
For example, the active process 604 may be an email
server being accessed by the UE 110. The email server
may be configured to download emails to the UE 110
according to a predetermined synchronization schedule
or cycle. When the mail server has downloaded all the
emails to the UE 110 via the network (e.g., Internet 122,
CN 104, UTRAN 102), the mail server notifies the DM
602 that it no longer needs to maintain a data connection
with the UE 110. Therefore, the DM 602 may trigger the
UE 110 to enter dormancy if no other process has gen-
erated any TCP/UDP I/O during the last tb seconds. How-
ever, the present disclosure is not limited thereto, and
the active process 604 may be other suitable processes
or applications such as an instant messaging server, a
social media services server, etc.
[0063] FIG. 8 is a drawing conceptually illustrating an
example of a timeline for a number of network I/O events
recorded in the PAS table 601. Referring to FIG. 8, four
network I/O events (A, B, C, and D) occur in sequence
at the transport layer of the UE 110. The port numbers
and timestamps of these events may be stored in the
PAS table 601 at the UE 110. For example, an active
process 604 (e.g., an email server) corresponding to the
event D determines that it no longer needs to maintain
an active data connection with the UE 110. Therefore,
the active process 604 sends a dormancy request to the
DM 602 that, responsive to the request, obtains the PAS
table 601 from the UE 110 and determines whether or
not the active process 604 is solely responsible for net-
work traffic (e.g., TCP or UDP traffic) at the transport

layer of the UE 110 during the last tb seconds. If it is
determined that the active process 604 is the only proc-
ess that generates any network I/O at the transport layer
of the UE 110 during the last tb seconds, the DM 602
sends one or more commands (e.g., RRC signaling mes-
sages) to the UE 110 that, responsive to the commands,
enters dormancy.
[0064] In a UMTS network, RRC messages carry all
parameters required to set up, modify and release layer
2 and layer 1 protocol entities. RRC messages also carry
in their payload all higher layer signaling (mobility man-
agement (MM), connection management (CM), session
management (SM), etc.). The mobility of user equipment
in the connected mode is controlled by RRC signaling
(measurements, handovers, cell updates, etc.).
[0065] In some examples, the DM 602 may also be
able to distinguish between ports related to WiFi inter-
faces and those related to modem data channel interfac-
es utilized for transferring data between the UE 110 and
the active process 604 via the wireless communications
network. The DM 602 may be implemented as hardware,
software, or a combination thereof at one or more ele-
ments of the UTRAN 102 and the core network 104. For
example, the RNC 106 may be configured to include the
DM 602.
[0066] In one example, the DM 602 receives or obtains
a PAS table 601 transmitted from the UE 110 (e.g., the
UE network layer driver 600), and analyzes the entries
of the table to determine the set of transport ports that
the active process 604 generated the I/O on and then
subtracts this set from the set of port numbers in the PAS
table 601. In some examples, the UE 110 may analyze
the PAS table 601 instead of the DM 602, and transfers
the results to the DM 602. If the difference operation
yields an empty set, the active process 604 requesting
dormancy is the only active entity in the system as far as
TCP/UDP communication is concerned. When the proc-
ess/application 604 is the only entity that has performed
network I/O over the last tb seconds, the DM 602 may be
configured to trigger the UE 110 to enter dormancy im-
mediately. It is because the result indicates that no other
process is or is likely to be using the network. For exam-
ple, the DM 602 may transmit one or more commands
(e.g., RRC signaling messages) to the UE 110 to trigger
dormancy.
[0067] In the examples of this disclosure, when the UE
110 enters dormancy, it transitions from a first state to a
second state that has lower energy consumption than
that of the first state. The first state may be the Cell_DCH
state 502, Cell_FACH state 504, the Cell_PCH 506, or
the URA_PCH state 508. The second state may be the
Cell_FACH state 504, the Cell_PCH state 506, the
URA_PCH state 508, or the idle mode 500. In one ex-
ample, the UE 110 may send the PAS table 601 to the
DM 602 using the transmitter 210 (FIG. 2), and receives
the commands from the DM 602 using the receiver 208.
After one or more commands to enter dormancy are re-
ceived by the UE 110, the processing circuit 202 of the
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UE 110 (e.g., the PAS circuitry 216 and/or the dormancy
circuitry 218) may execute corresponding instructions
stored (e.g., dormancy routine 214) in the storage medi-
um 206 to reconfigure one or more of its circuitries in
order to enter dormancy.
[0068] In one example, the UE network-layer driver
600 maintains port-level last-packet timestamps in the
PAS table 601. In some examples, it can do so by reading
the correct memory offset (after determining the IP and
transport packet types) to determine the port numbers.
Just reading the source and destination ports is not com-
putationally intensive and so will only induce negligible
overhead. The mechanism used for exposing the PAS
table 601 to user space may be OS dependent. For in-
stance, in Linux, this can be done by virtue of the proc
file system.
[0069] FIG. 9 is a flow chart 700 illustrating a method
for operating the UE 110 in a wireless communications
network that is configured to implement an application
driven fast dormancy control scheme according to an ex-
ample of the disclosure. In 702, the active process 604
running at a suitable application server (e.g., an email
server) sends a request to the DM 602 to trigger data
dormancy at the UE 110 that is configured to transfer
data packets with the application via one or more data
channels using the transport layer. Here, the UE 110 may
be in the connected mode such as the Cell_DCH state
502 or Cell_FACH state 504. In one example, the active
process 604 may be an email server that is downloading
emails to the UE 110 according to a synchronization
schedule or cycle. When the active process 604 has
downloaded all the emails to the UE 110 in a synchroni-
zation session, the active process 604 may determine
that it has no more emails to exchange with the UE 110
and is unlikely to have further data transfer with the UE
110 in the same session. Accordingly, the active process
604 may send a request to the DM 602 to trigger dor-
mancy at the UE 110.
[0070] In 704, responsive to the request from the active
process 604, the DM 602 may obtain a PAS table 601
(i.e., network traffic information) from the UE 110. As de-
scribed above, the PAS table 601 stores a number of
tuples in the form of <port number, timestamp>, where
"timestamp" is the last time that a packet was either sent
from or received at the transport layer of the UE 110. The
DM 602 analyzes the data contained in the PAS table
601 to determine (706) whether or not the active process
604 was the only process that generated any network
I/O at the transport layer during the last tb seconds prior
to the request. If the result is YES, in 708, the DM 602
transmits one or more commands (e.g., RRC signaling
messages) to the UE 110 to trigger it into dormancy. How-
ever, if the result is NO, in 710, the DM 602 ignores the
request from the active process 604. In other words, the
DM 602 will not send any commands to the UE 110 to
trigger dormancy. When the UE 110 enters dormancy, it
transitions from a first state to a second state having rel-
atively lower energy consumption.

[0071] Several aspects of a telecommunications net-
work have been presented with reference to a UMTS
network. As those skilled in the art will readily appreciate,
various aspects described throughout this disclosure
may be extended to other telecommunication systems,
network architectures and communication standards.
[0072] By way of example, various aspects may be ex-
tended to other UMTS systems such as TD-SCDMA and
TD-CDMA. Various aspects may also be extended to
systems employing Long Term Evolution (LTE) (in FDD,
TDD, or both modes), LTE-Advanced (LTE-A) (in FDD,
TDD, or both modes), CDMA2000, Evolution-Data Opti-
mized (EV-DO), Ultra Mobile Broadband (UMB), IEEE
802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802.20, Ul-
tra-Wideband (UWB), Bluetooth, and/or other suitable
systems. The actual telecommunication standard, net-
work architecture, and/or communication standard em-
ployed will depend on the specific application and the
overall design constraints imposed on the system.
[0073] It is to be understood that the specific order or
hierarchy of steps in the methods disclosed is an illus-
tration of exemplary processes. Based upon design pref-
erences, it is understood that the specific order or hier-
archy of steps in the methods may be rearranged. The
accompanying method claims present elements of the
various steps in a sample order, and are not meant to be
limited to the specific order or hierarchy presented unless
specifically recited therein.
[0074] The previous description is provided to enable
any person skilled in the art to practice the various as-
pects described herein. Various modifications to these
aspects will be readily apparent to those skilled in the art,
and the generic principles defined herein may be applied
to other aspects. Thus, the claims are not intended to be
limited to the aspects shown herein, but are to be accord-
ed the full scope consistent with the language of the
claims and equivalents thereof, wherein reference to an
element in the singular is not intended to mean "one and
only one" unless specifically so stated, but rather "one
or more." Unless specifically stated otherwise, the term
"some" refers to one or more. A phrase referring to "at
least one of" a list of items refers to any combination of
those items, including single members. As an example,
"at least one of: a, b, or c" is intended to cover: a; b; c; a
and b; a and c; b and c; and a, b, and c. All structural and
functional equivalents to the elements of the various as-
pects described throughout this disclosure that are
known or later come to be known to those of ordinary
skill in the art are expressly incorporated herein by ref-
erence and are intended to be encompassed by the
claims. Moreover, nothing disclosed herein is intended
to be dedicated to the public regardless of whether such
disclosure is explicitly recited in the claims.

Claims

1. A method of operating a controller in a wireless com-
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munications network, comprising:

receiving a request from an active process at an
application server to trigger a wireless device to
enter a dormant state;
receiving network traffic information corre-
sponding to a time interval from the wireless de-
vice; and
if the network traffic information indicates that
the active process is solely responsible for net-
work traffic at a transport layer of the wireless
device during the time interval, transmitting one
or more commands to the wireless device such
that the wireless device enters the dormant
state.

2. The method of claim 1, wherein the network traffic
information is dynamically updated in accordance
with the network traffic during the time interval.

3. The method of claim 1, wherein the one or more com-
mands are adapted to trigger the wireless device to
transition from a first state to the dormant state, pow-
er consumption of the wireless device at the dormant
state being less than that of the first state.

4. A method of operating a wireless device in a com-
munications network, comprising:

storing network traffic information at the wireless
device for a time interval;
transmitting the network traffic information from
the wireless device to a controller of the com-
munications network in response to receiving a
request from the controller; and
if the network traffic information indicates that
an active process at an application server is
solely responsible for network traffic at a trans-
port layer of the wireless device during the time
interval, entering a dormant state in response to
receiving one or more commands from the con-
troller.

5. The method of claim 4, wherein the network traffic
information comprises port
activity at a transport layer of the wireless device
during the time interval.

6. The method of claim 4, further comprising dynami-
cally updating the network traffic information in ac-
cordance with network traffic at a transport layer of
the wireless device during the time interval.

7. The method of claim 1 or claim 4, wherein the net-
work traffic information comprises a plurality of data
entries, each of the data entries comprises a port
number for the wireless device and a timestamp, and
the timestamp corresponds to the time a data packet

last sent or received by the wireless device at a port
identified by the port number.

8. The method of claim 1 or claim 4, wherein the time
interval is predetermined.

9. The method of claim 1 or claim 4, further comprising
adjusting the time interval.

10. The method of claim 4, further comprising transition-
ing from a first state to the dormant state in response
to the one or more commands, wherein power con-
sumption of the wireless device at the dormant state
is less than that of the first state.

11. The method of claim 3 or claim 10, wherein the first
state is one selected from the group consisting of a
Cell_DCH state, a Cell_FACH state, a Cell_PCH
state, and a URA_PCH state.

12. The method of claim 3 or claim 10, wherein the dor-
mant state is one selected from the group consisting
of a Cell_FACH state, a Cell_PCH state, a
URA_PCH state, and an idle mode.

13. A controller operable in a wireless communications
network comprising:

means for receiving a request from an active
process at an application server to trigger a wire-
less device to enter a dormant state;
means for receiving network traffic information
corresponding to a time interval from the wire-
less device; and
if the network traffic information indicates that
the active process is solely responsible for net-
work traffic at a transport layer of the wireless
device during the time interval, means for trans-
mitting one or more commands to the wireless
device such that the wireless device enters the
dormant state.

14. A wireless device operable in a communications net-
work, comprising:

means for storing network traffic information at
the wireless device for a time interval;
means for transmitting the network traffic infor-
mation from the wireless device to a controller
of the communications network in response to
receiving a request from the controller; and
means for entering a dormant state in response
to receiving one or more commands from the
controller if the network traffic information indi-
cates that an active process at an application
server is solely responsible for network traffic at
a transport layer of the wireless device during
the time interval.
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15. A computer program product, comprising:

a computer-readable storage medium compris-
ing code for causing a wireless device operable
in a communications network to perform a meth-
od according to any of claims 1 to 13.

Patentansprüche

1. Ein Verfahren zum Betreiben einer Steuervorrich-
tung bzw. eines Controllers in einem Drahtloskom-
munikationsnetzwerk, das Folgendes aufweist:

Empfangen einer Anfrage von einem aktiven
Prozess an einem Anwendungsserver auszulö-
sen, dass eine Drahtloseinrichtung in einen Ru-
hezustand eintritt;
Empfangen von Netzwerkverkehrsinformation
entsprechend einem Zeitintervall von der Draht-
loseinrichtung; und
wenn die Netzwerkverkehrsinformation anzeigt,
dass der aktive Prozess allein für Netzwerkver-
kehr auf einer Transportschicht der Drahtlosein-
richtung während des Zeitintervalls zuständig
ist, Senden eines oder mehrerer Befehle an die
Drahtloseinrichtung, so dass die Drahtlosein-
richtung in den Ruhezustand eintritt.

2. Verfahren nach Anspruch 1, wobei die Netzwerkver-
kehrsinformation dynamisch entsprechend dem
Netzwerkverkehr während des Zeitintervalls aktua-
lisiert wird.

3. Verfahren nach Anspruch 1, wobei der eine oder die
mehreren Befehle ausgelegt sind um auszulösen,
dass die Drahtloseinrichtung von einem ersten Zu-
stand in den Ruhezustand übergeht, wobei ein Leis-
tungsverbrauch der Drahtloseinrichtung in dem Ru-
hezustand geringer ist als der des ersten Zustandes.

4. Ein Verfahren zum Betreiben einer Drahtloseinrich-
tung in einem Kommunikationsnetzwerk, das Fol-
gendes aufweist:

Speichern von Netzwerkverkehrsinformation an
der Drahtloseinrichtung für ein Zeitintervall;
Senden der Netzwerkverkehrsinformation von
der Drahtloseinrichtung an einen Controller
bzw. eine Steuervorrichtung des Kommunikati-
onsnetzwerks ansprechend auf Empfangen ei-
ner Anfrage von dem Controller; und
wenn die Netzwerkverkehrsinformation anzeigt,
dass ein aktiver Prozess an einem Anwen-
dungsserver allein für Netzwerkverkehr auf ei-
ner Transportschicht der Drahtloseinrichtung
während des Zeitintervalls zuständig ist, Eintre-
ten in einen Ruhezustand ansprechend auf

Empfangen eines oder mehrerer Befehle von
dem Controller.

5. Verfahren nach Anspruch 4, wobei die Netzwerkver-
kehrsinformation eine Port- bzw. Anschlussaktivität
auf einer Transportschicht der Drahtloseinrichtung
während des Zeitintervalls aufweist.

6. Verfahren nach Anspruch 4, das weiter dynami-
sches Aktualisieren der Netzwerkverkehrsinformati-
on gemäß dem Netzwerkverkehr auf einer Trans-
portschicht der Drahtloseinrichtung während des
Zeitintervalls aufweist.

7. Verfahren nach Anspruch 1 oder Anspruch 4, wobei
die Netzwerkverkehrsinformation eine Vielzahl von
Dateneinträgen aufweist, wobei jeder Dateneintrag
eine Anschlussnummer für die Drahtloseinrichtung
und einen Zeitstempel aufweist, und der Zeitstempel
der Zeit entspricht, zu der ein Datenpaket zuletzt
durch die Drahtloseinrichtung an einem Anschluss,
der durch die Anschlussnummer identifiziert wird,
gesendet oder empfangen wurde.

8. Verfahren nach Anspruch 1 oder Anspruch 4, wobei
das Zeitintervall vorbestimmt ist.

9. Verfahren nach Anspruch 1 oder Anspruch 4, das
weiter Einstellen bzw. Anpassen des Zeitintervalls
aufweist.

10. Verfahren nach Anspruch 4, das weiter Übergehen
von einem ersten Zustand in den Ruhezustand an-
sprechend auf den einen oder die mehreren Befehle
aufweist, wobei ein Leistungsverbrauch der Draht-
loseinrichtung in dem Ruhezustand geringer ist als
der des ersten Zustandes.

11. Verfahren nach Anspruch 3 oder Anspruch 10, wobei
der erste Zustand einer ist, der aus der Gruppe aus-
gewählt ist, die aus Folgendem besteht: einem.
Cell_DCH-Zustand, einem Cell-FACH-Zustand, ei-
nem Cell_PCH-Zustand und einem URA_PCH-Zu-
stand.

12. Verfahren nach Anspruch 3 oder Anspruch 10, wobei
der Ruhezustand einer ist, der aus der Gruppe aus-
gewählt ist, die aus Folgendem besteht: einem
Cell_FACH-Zustand, einem Cell_PCH-Zustand, ei-
nem URA_PCH-Zustand und einem Leerlaufmodus.

13. Ein Controller, der in einem Drahtloskommunikati-
onsnetzwerk betreibbar ist, der Folgendes aufweist:

Mittel zum Empfangen einer Anfrage von einem
aktiven Prozess an einem Anwendungsserver
auszulösen, dass eine Drahtloseinrichtung in ei-
nen Ruhezustand eintritt;
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Mittel zum Empfangen von Netzwerkverkehrs-
information entsprechend einem Zeitintervall
von der Drahtloseinrichtung; und
wenn die Netzwerkverkehrsinformation anzeigt,
dass der aktive Prozess allein für Netzwerkver-
kehr auf einer Transportschicht der Drahtlosein-
richtung während des Zeitintervalls zuständig
ist, Mittel zum Senden eines oder mehrere Be-
fehle der Drahtloseinrichtung, so dass die Draht-
loseinrichtung in den Ruhezustand eintritt.

14. Eine Drahtloseinrichtung, die in einem Kommunika-
tionsnetzwerk betreibbar ist, die Folgendes aufweist:

Mittel zum Speichern von Netzwerkverkehrsin-
formation an der Drahtloseinrichtung für ein Zei-
tintervall;
Mittel zum Senden der Netzwerkverkehrsinfor-
mation von der Drahtloseinrichtung an einen
Controller bzw. eine Steuervorrichtung des
Kommunikationsnetzwerks ansprechend auf
Empfangen einer Anfrage von dem Controller;
und
Mittel zum Eintreten in einen Ruhezustand an-
sprechend auf Empfangen eines oder mehrerer
Befehle von dem Controller, wenn die Netzwerk-
verkehrsinformation anzeigt, dass ein aktiver
Prozess an einem Anwendungsserver allein für
Netzwerkverkehr auf einer Transportschicht der
Drahtloseinrichtung während des Zeitintervalls
zuständig ist.

15. Ein Computerprogrammprodukt, das Folgendes
aufweist:

ein computerlesbares Speichermedium das Co-
de aufweist, um eine Drahtloseinrichtung, die in
einem Kommunikationsnetzwerk betreibbar ist,
zu veranlassen ein Verfahren nach einem der
Ansprüche 1 bis 13 auszuführen.

Revendications

1. Procédé d’exploitation d’un contrôleur dans un ré-
seau de communication sans fil, comprenant les éta-
pes ci-dessous consistant à :

recevoir une demande en provenance d’un pro-
cessus actif, au niveau d’un serveur d’applica-
tion, visant à déclencher l’entrée d’un dispositif
sans fil dans un état dormant ;
recevoir des informations de trafic de réseau
correspondant à un intervalle de temps en pro-
venance du dispositif sans fil ; et
si les informations de trafic de réseau indiquent
que le processus actif est uniquement respon-
sable du trafic de réseau au niveau d’une cou-

che de transport du dispositif sans fil au cours
de l’intervalle de temps, transmettre une ou plu-
sieurs commandes au dispositif sans fil de sorte
que le dispositif sans fil entre dans l’état dor-
mant.

2. Procédé selon la revendication 1, dans lequel les
informations de trafic de réseau sont mises à jour
dynamiquement selon le trafic de réseau au cours
de l’intervalle de temps.

3. Procédé selon la revendication 1, dans lequel ladite
une ou lesdites plusieurs commandes sont aptes à
déclencher la transition du dispositif sans fil, d’un
premier état à l’état dormant, dans lequel la consom-
mation d’énergie du dispositif sans fil à l’état dormant
est inférieure à celle dans le premier état.

4. Procédé d’exploitation d’un dispositif sans fil dans
un réseau de communication, comprenant les éta-
pes ci-dessous consistant à :

stocker des informations de trafic de réseau au
niveau du dispositif sans fil pour un intervalle de
temps ;
transmettre les informations de trafic de réseau
du dispositif sans fil à un contrôleur du réseau
de communication en réponse à la réception
d’une demande en provenance du contrôleur ;
et
si les informations de trafic de réseau indiquent
qu’un processus actif au niveau d’un serveur
d’application est uniquement responsable du
trafic de réseau au niveau d’une couche de
transport du dispositif sans fil au cours de l’in-
tervalle de temps, entrer dans un état dormant
en réponse à la réception d’une ou plusieurs
commandes en provenance du contrôleur.

5. Procédé selon la revendication 4, dans lequel les
informations de trafic de réseau comportent une ac-
tivité de port au niveau d’une couche de transport
du dispositif sans fil au cours de l’intervalle de temps.

6. Procédé selon la revendication 4, comprenant en
outre l’étape consistant à mettre à jour dynamique-
ment les informations de trafic de réseau selon le
trafic de réseau au niveau d’une couche de transport
du dispositif sans fil au cours de l’intervalle de temps.

7. Procédé selon la revendication 1 ou 4, dans lequel
les informations de trafic de réseau comportent une
pluralité d’entrées de données, chacune des entrées
de données comporte un numéro de port pour le
dispositif sans fil et une estampille temporelle, et l’es-
tampille temporelle correspond à l’instant où un pa-
quet de données a été envoyé ou reçu en dernier
par le dispositif sans fil au niveau d’un port identifié
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par le numéro de port.

8. Procédé selon la revendication 1 ou 4, dans lequel
l’intervalle de temps est prédéterminé.

9. Procédé selon la revendication 1 ou 4, comprenant
en outre l’étape consistant à ajuster l’intervalle de
temps.

10. Procédé selon la revendication 4, comprenant en
outre l’étape consistant à mettre en oeuvre une tran-
sition, d’un premier état à l’état dormant, en réponse
à ladite une ou auxdits plusieurs commandes, dans
lequel une consommation d’énergie du dispositif
sans fil à l’état dormant est inférieure à celle dans le
premier état.

11. Procédé selon la revendication 3 ou 10, dans lequel
le premier état est sélectionné à partir du groupe
comportant un état « Cell_DCH », un état
« Cell_FACH », un état « Cell_PCH », et un état
« URA_PCH ».

12. Procédé selon la revendication 3 ou 10, dans lequel
l’état dormant est sélectionné à partir du groupe
comportant un état « Cell_FACH », un état
« Cell_PCH », un état « URA_PCH », et un mode
veille.

13. Contrôleur exploitable dans un réseau de commu-
nication sans fil, comprenant :

un moyen pour recevoir une demande en pro-
venance d’un processus actif, au niveau d’un
serveur d’application, visant à déclencher l’en-
trée d’un dispositif sans fil dans un état dormant ;
un moyen pour recevoir des informations de tra-
fic de réseau correspondant à un intervalle de
temps en provenance du dispositif sans fil ; et
si les informations de trafic de réseau indiquent
que le processus actif est uniquement respon-
sable du trafic de réseau au niveau d’une cou-
che de transport du dispositif sans fil au cours
de l’intervalle de temps, un moyen pour trans-
mettre une ou plusieurs commandes au dispo-
sitif sans fil de sorte que le dispositif sans fil entre
dans l’état dormant.

14. Dispositif sans fil exploitable dans un réseau de com-
munication, comprenant :

un moyen pour stocker des informations de trafic
de réseau au niveau du dispositif sans fil pour
un intervalle de temps ;
un moyen pour transmettre les informations de
trafic de réseau du dispositif sans fil à un con-
trôleur du réseau de communication en réponse
à la réception d’une demande en provenance

du contrôleur ; et
un moyen pour entrer dans un état dormant en
réponse à la réception d’une ou plusieurs com-
mandes en provenance du contrôleur si les in-
formations de trafic de réseau indiquent qu’un
processus actif au niveau d’un serveur d’appli-
cation est uniquement responsable du trafic de
réseau au niveau d’une couche de transport du
dispositif sans fil au cours de l’intervalle de
temps.

15. Produit formant programme informatique,
comprenant :

un support de stockage lisible par ordinateur
comprenant un code pour amener un dispositif
sans fil exploitable dans un réseau de commu-
nication à mettre en oeuvre un procédé selon
l’une quelconque des revendications 1 à 13.
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