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Description

FIELD

[0001] This disclosure generally relates to wireless
communication networks, and more particularly, to a
method and apparatus for improving wait time in a wire-
less communication system.

BACKGROUND

[0002] With the rapid rise in demand for communica-
tion of large amounts of data to and from mobile commu-
nication devices, traditional mobile voice communication
networks are evolving into networks that communicate
with Internet Protocol (IP) data packets. Such IP data
packet communication can provide users of mobile com-
munication devices with voice over IP, multimedia, mul-
ticast and on-demand communication services.
[0003] US 2007/223433 A1 discloses a method for a
mobile network, wherein in case of a resolved congestion
on a communication path of the desired network a reject-
ed mobile station is notified that the desired network is
available.
[0004] US2008/0287126 A1 discloses a method of
managing a queuing operation corresponding to a cell
update procedure for a user equipment of a wireless com-
munications system. In case of a waiting state of the
queuing operation the cell update procedure is re-initiat-
ed in case an event triggers the cell update procedure.
[0005] "Clarification of back-off timer usage",
S2-105078 (NOKIA SIEMENS NETWORKS ET AL.) dis-
cusses a MM back-off timer for restricting the number of
responses to paging by not sending paging messages
for a proportion of the events that initiate paging. As part
of this process, the MME can provide preference for pag-
ing UEs with Emergency Bearer Service.
[0006] An exemplary network structure for which
standardization is currently taking place is an Evolved
Universal Terrestrial Radio Access Network (E-UTRAN).
The E-UTRAN system can provide high data throughput
in order to realize the above-noted voice over IP and
multimedia services. The E-UTRAN system’s standard-
ization work is currently being performed by the 3GPP
standards organization. Accordingly, changes to the cur-
rent body of 3GPP standard are currently being submit-
ted and considered to evolve and finalize the 3GPP
standard.

SUMMARY

[0007] A method and apparatus for improving wait time
in a wireless communication system are disclosed. The
method includes receiving a message indicating an
eWaitTime at a user equipment (UE), entering a wait time
period corresponding to the eWaitTime, and not initiating
a connection request with a cause set to delay tolerant
or low priority during the wait time period, wherein the

UE is allowed to initiate a connection request with a cause
set to emergency during the wait time period and the wait
time period is not affected, and considering the wait time
period as finished upon receiving a paging message that
pages the UE, and initiating a connection establishment
procedure in response to the paging message that pages
the UE.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

FIG. 1 shows a diagram of a wireless communication
system according to one exemplary aspect.
FIG. 2 is a block diagram of a transmitter system
(also known as access network) and a receiver sys-
tem (also known as user equipment or UE) according
to one exemplary aspect.
FIG. 3 is a functional block diagram of a communi-
cation system according to one exemplary aspect.
FIG. 4 is a functional block diagram of the program
code of FIG. 3 according to one exemplary aspect.
FIGS. 5A, 5B, and 5C are diagrams showing mes-
sage flows between a UE and network nodes ac-
cording to one exemplary aspect.
FIG. 6 shows a method of improving wait time ac-
cording to one exemplary aspect.
FIG. 7 illustrates a method of improving wait time
according to one exemplary aspect.

DETAILED DESCRIPTION

[0009] The exemplary wireless communication sys-
tems and devices described below employ a wireless
communication system, supporting a broadcast service.
Wireless communication systems are widely deployed
to provide various types of communication such as voice,
data, and so on. These systems may be based on code
division multiple access (CDMA) time division multiple
access (TDMA), orthogonal frequency division multiple
access (OFDMA), 3GPP UMTS (Universal Mobile Tele-
communications System), 3GPP LTE (Long Term Evo-
lution) wireless access, 3GPP LTE-A (Long Term Evo-
lution Advanced), 3GPP2 UMB (Ultra Mobile Broad-
band), WiMax, or some other modulation techniques.
[0010] In particular, the exemplary wireless communi-
cation systems devices described below may be de-
signed to support one or more standards such as the
standard offered by a consortium named "3rd Generation
Partnership Project" referred to herein as 3GPP, includ-
ing RP-101026, 3GPP™ Work Item Description, "RAN
mechanisms to avoid CN overload due to Machine-Type
Communications"; TS 36.413 v9.4.0, "Evolved Universal
Terrestrial Radio Access (E-UTRA); S1 Application Pro-
tocol (S1AP) (Release 9)"; TS 36.331 v9.4.0, "Evolved
Universal Terrestrial Radio Access (E-UTRA); Radio Re-
source Control (RRC); Protocol specification (Release
9)"; S2-105318, "Reply LS on Release 10 NIMTC Con-
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clusions", SA2; TS 36.331 v10.0.0, "Evolved Universal
Terrestrial Radio Access (E-UTRA); Radio Resource
Control (RRC); Protocol specification (Release 10)";
R2-110711, "3GPP RAN2#72bis meeting minute"; TS
25.331 v10.2.0, "Radio Resource Control (RRC); Proto-
col specification (Release 10)"; TS 36.321 v10.0.0,
"Evolved Universal Terrestrial Radio Access (E-UTRA);
Medium Access Control (MAC); Protocol specification
(Release 10)"; TS 23.401 v10.2.0, "General Packet Ra-
dio Service (GPRS) enhancements for Evolved Univer-
sal Terrestrial Radio Access Network (E-UTRAN) access
(Release 10)".
[0011] FIG. 1 shows a multiple access wireless com-
munication system according to one embodiment of the
invention. An access network 100 (AN) includes multiple
antenna groups, one including 104 and 106, another in-
cluding 108 and 110, and an additional including 112 and
114. In FIG. 1, only two antennas are shown for each
antenna group, however, more or fewer antennas may
be utilized for each antenna group. Access terminal 116
(AT) is in communication with antennas 112 and 114,
where antennas 112 and 114 transmit information to ac-
cess terminal 116 over forward link 120 and receive in-
formation from access terminal 116 over reverse link 118.
Access terminal (AT) 122 is in communication with an-
tennas 106 and 108, where antennas 106 and 108 trans-
mit information to access terminal (AT) 122 over forward
link 126 and receive information from access terminal
(AT) 122 over reverse link 124. In a FDD system, com-
munication links 118, 120, 124 and 126 may use different
frequency for communication. For example, forward link
120 may use a different frequency then that used by re-
verse link 118.
[0012] Each group of antennas and/or the area in
which they are designed to communicate is often referred
to as a sector of the access network. In the embodiment,
antenna groups each are designed to communicate to
access terminals in a sector of the areas covered by ac-
cess network 100.
[0013] In communication over forward links 120 and
126, the transmitting antennas of access network 100
may utilize beamforming in order to improve the signal-
to-noise ratio of forward links for the different access ter-
minals 116 and 122. Also, an access network using
beamforming to transmit to access terminals scattered
randomly through its coverage causes less interference
to access terminals in neighboring cells than an access
network transmitting through a single antenna to all its
access terminals.
[0014] An access network (AN) may be a fixed station
or base station used for communicating with the terminals
and may also be referred to as an access point, a Node
B, a base station, an enhanced base station, an eNodeB,
or some other terminology. An access terminal (AT) may
also be called user equipment (UE), a wireless commu-
nication device, terminal, access terminal or some other
terminology.
[0015] FIG. 2 is a simplified block diagram of an em-

bodiment of a transmitter system 210 (also known as the
access network) and a receiver system 250 (also known
as access terminal (AT) or user equipment (UE)) in a
MIMO system 200. At the transmitter system 210, traffic
data for a number of data streams is provided from a data
source 212 to a transmit (TX) data processor 214.
[0016] In one embodiment, each data stream is trans-
mitted over a respective transmit antenna. TX data proc-
essor 214 formats, codes, and interleaves the traffic data
for each data stream based on a particular coding
scheme selected for that data stream to provide coded
data.
[0017] The coded data for each data stream may be
multiplexed with pilot data using OFDM techniques. The
pilot data is typically a known data pattern that is proc-
essed in a known manner and may be used at the receiver
system to estimate the channel response. The multi-
plexed pilot and coded data for each data stream is then
modulated (i.e., symbol mapped) based on a particular
modulation scheme (e.g., BPSK, QPSK, M-PSK, or M-
QAM) selected for that data stream to provide modulation
symbols. The data rate, coding, and modulation for each
data stream may be determined by instructions per-
formed by processor 230.
[0018] The modulation symbols for all data streams
are then provided to a TX MIMO processor 220, which
may further process the modulation symbols (e.g., for
OFDM). TX MIMO processor 220 then provides NT mod-
ulation symbol streams to NT transmitters (TMTR) 222a
through 222t. In certain embodiments, TX MIMO proc-
essor 220 applies beamforming weights to the symbols
of the data streams and to the antenna from which the
symbol is being transmitted.
[0019] Each transmitter 222 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.
NT modulated signals from transmitters 222a through
222t are then transmitted from NT antennas 224a through
224t, respectively.
[0020] At receiver system 250, the transmitted modu-
lated signals are received by NR antennas 252a through
252r and the received signal from each antenna 252 is
provided to a respective receiver (RCVR) 254a through
254r. Each receiver 254 conditions (e.g., filters, amplifies,
and downconverts) a respective received signal, digitizes
the conditioned signal to provide samples, and further
processes the samples to provide a corresponding "re-
ceived" symbol stream.
[0021] An RX data processor 260 then receives and
processes the NR received symbol streams from NR re-
ceivers 254 based on a particular receiver processing
technique to provide NT "detected" symbol streams. The
RX data processor 260 then demodulates, deinterleaves,
and decodes each detected symbol stream to recover
the traffic data for the data stream. The processing by
RX data processor 260 is complementary to that per-
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formed by TX MIMO processor 220 and TX data proces-
sor 214 at transmitter system 210.
[0022] A processor 270 periodically determines which
pre-coding matrix to use (discussed below). Processor
270 formulates a reverse link message comprising a ma-
trix index portion and a rank value portion.
[0023] The reverse link message may comprise vari-
ous types of information regarding the communication
link and/or the received data stream. The reverse link
message is then processed by a TX data processor 238,
which also receives traffic data for a number of data
streams from a data source 236, modulated by a modu-
lator 280, conditioned by transmitters 254a through 254r,
and transmitted back to transmitter system 210.
[0024] At transmitter system 210, the modulated sig-
nals from receiver system 250 are received by antennas
224, conditioned by receivers 222, demodulated by a de-
modulator 240, and processed by a RX data processor
242 to extract the reserve link message transmitted by
the receiver system 250. Processor 230 then determines
which pre-coding matrix to use for determining the beam-
forming weights then processes the extracted message.
[0025] Turning to FIG. 3, this figure shows an alterna-
tive simplified functional block diagram of a communica-
tion device according to one embodiment of the inven-
tion. As shown in FIG. 3, the communication device 300
in a wireless communication system can be utilized for
realizing the UEs (or ATs) 116 and 122 in FIG. 1, and
the wireless communications system is preferably the
LTE-A system. The communication device 300 may in-
clude an input device 302, an output device 304, a control
circuit 306, a central processing unit (CPU) 308, a mem-
ory 310, a program code 312, and a transceiver 314. The
control circuit 306 executes the program code 312 in the
memory 310 through the CPU 308, thereby controlling
an operation of the communications device 300. The
communications device 300 can receive signals input by
a user through the input device 302, such as a keyboard
or keypad, and can output images and sounds through
the output device 304, such as a monitor or speakers.
The transceiver 314 is used to receive and transmit wire-
less signals, delivering received signals to the control
circuit 306, and outputting signals generated by the con-
trol circuit 306 wirelessly.
[0026] FIG. 4 is a simplified block diagram of the pro-
gram code 312 shown in FIG. 3 in accordance with one
embodiment of the invention. In this embodiment, the
program code 312 includes an application layer 400, a
Layer 3 portion 402, and a Layer 2 portion 404, and is
coupled to a Layer 1 portion 406. The Layer 3 portion
402 generally performs radio resource control. The Layer
2 portion 404 generally performs link control. The Layer
1 portion 406 generally performs physical connections.
[0027] RP-101026 discusses some mechanism for
protecting the CN (Core Network) from overloading due
to MTC (Machine-type Communication). It has been
identified that the total signaling from large numbers of
MTC devices is a concern at least when an application

requests many MTC devices to do "something" at the
same time or when many MTC devices are roamers and
their serving network fails, then they can all move onto
the local competing networks, and potentially overload
the not (yet) failed network(s). So, proposals have been
made to introduce an additional establishment cause to
allow RAN (Radio Access Network) node to differentiate
low priority MTC traffic/signalling (and possibly other
MTC traffic/signalling) from other traffic/signaling for both
UMTS and LTE. On the other hand, according to TS
36.413 v9.4.0, MME (Mobility Management Entity) can
notify the eNB (Evolved Node B) by an OVERLOAD
START message when it becomes overloaded (as
shown in FIG. 5A). In general, the eNB receiving the
OVERLOAD START message shall assume the MME
from which it receives the message as being in an over-
loaded state. If a UE (user equipment) attempts to gain
access during the MME overloading, it is likely rejected
by the eNB and enters the waiting period. The eNB can
signal a value (may be called "wait time") to the UE and
the value is used to decide the duration of the waiting
period. The detailed operation of waiting period which is
implemented by a timer T302 can be found in TS 36.331
v9.4.0 and TS 36.331 v10.0.0. For MTC devices, a longer
wait time comparing to T302 could be used. Although the
value range of the wait time for MTC devices has not
been decided, the time period may be up to one hour
according to S2-105318.
[0028] It has been further discussed and agreed to in-
troduce a new parameter for wait time (may be called
eWaitTime or "extended wait time") which is used to pre-
vent a MTC device (using a cause, e.g. delay tolerant or
low priority, indicated in a connection request or a con-
nection setup complete message) from sending connec-
tion request in CN overload situation. The difference be-
tween T302 and eWaitTime is that eWaitTime has a larg-
er maximum value. The eWaitTime may be included in
a connection release message or a connection reject
message. It is confirmed that the eWaitTime is handled
at NAS (Non-Access Stratum) layer. According to NAS
layer specification TS 23.401 v10.2.0 (which is refer-
enced by TS 36.331), the Mobility Management back-off
timer corresponds to the eWaitTime in lower layers, e.g.
RRC layer and is used for overload conditions. While the
Mobility Management back-off timer is running, the UE
shall not initiate any NAS request except for Service Us-
ers/emergency services.
[0029] In addition, according to TS 36.413 v9.4.0,
when the MME overloading is ended, MME could notify
the end of overloading to the eNB by OVERLOAD STOP
message (as shown in FIG. 5B). The eNB receiving the
OVERLOAD STOP message shall assume that the over-
load situation at the MME from which it receives the mes-
sage has ended and shall resume normal operation to-
wards this MME. Since the eNB may not know when the
MME overloading ends before receiving the OVERLOAD
STOP message, the eNB may possibly give a conserv-
ative (e.g. relative longer) wait time to the UE. It can pre-
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vent the UE from making another attempt while the net-
work is still overloading. In this case, when the eNB re-
ceives the OVERLOAD STOP message, it is likely that
the UE rejected by the eNB is still waiting. Currently there
is no way to inform the UE about the end of overloading.
The UE can only wait for the wait timer expiry and some
extra delay is caused. However, if the eNB has a better
understanding about when the MME overload may stop,
the extra delay of the UE due to wait time could be re-
duced. In one embodiment, the UE is informed about the
end of CN overload through system information (as
shown in FIG. 5C). In an alternative embodiment, the UE
is informed about the end of CN overload through a pag-
ing message (as shown in FIG. 5C). The paging message
could be a MTC (Machine-type Communication) specific
message or a message addressed to a special RNTI (Ra-
dio Network Temporary Identifier) shared by a group of
UEs.
[0030] In addition, due to a potentially large value of
eWaitTime, the UE may send connection request again
tens of minutes after the relief of CN overload. Such a
long waiting period after the relief of CN overload is un-
necessary. One way to solve the issue is that eNB trans-
mits a paging to inform the UE to send connection request
for paging response. However, the UE is not allowed to
send connection request when a timer corresponding to
eWaitTime is running, like T302 is running. Adding some
additional information in current paging message could
be used to indicate the relief of CN overload. However,
the message structure needs to be updated and the sig-
nalling overhead is increased.
[0031] In one embodiment, a UE would react to a pag-
ing message which pages the UE even when the UE is
in the wait time due to eWaitTime. In an alternative em-
bodiment, the UE considers the wait time due to eWait-
Time as finished upon receiving a paging message which
pages the UE. In another embodiment, the UE performs
any of the above actions upon receiving a special PDCCH
signaling.
[0032] In one embodiment, when a UE is in a wait time
due to eWaitTime (e.g., a timer corresponding to eWait-
Time in the UE is running) and the UE is paged by a
paging message, the UE is allowed to initiate a RRC con-
nection establishment procedure. The RRC connection
establishment procedure is specified in TS 36.331
v10.0.0 and TS 25.331 v10.2.0. Or alternatively, when a
UE is in a wait time due to eWaitTime, (e.g., a timer cor-
responding to eWaitTime in a UE is running) and the UE
is paged by a paging message), the UE leaves the wait
time (e.g., stops the timer).
[0033] In addition, the paging message does not in-
clude additional information (such as information related
to CN overload). In other words, as an example, the pag-
ing message has the same content specified in TS 36.331
v10.0.0 or TS 25.331 v10.2.0. Furthermore, an establish-
ment cause in a RRC connection request message (as
specified in TS 36.331 v10.0.0 and TS 25.331 v10.2.0)
corresponding to the connection establishment proce-

dure is set to delay tolerant (or low priority). Alternatively,
an indication in a RRC connection setup complete mes-
sage (as specified in TS 36.331 v10.0.0 and TS 25.331
v10.2.0) corresponding to the connection establishment
procedure is set to delay tolerant (or low priority).
[0034] A method 600 for improving the wait time ac-
cording to one embodiment is shown in FIG. 6. Upon
receiving a message indicating an eWaitTime, a UE en-
ters and remains in a wait time period corresponding to
the eWaitTime as shown in step 602. In one embodiment,
the eWaitTime is carried by a RRC Connection Reject
message or a RRC Connection Release message. In
addition, the wait time period is controlled by a timer that
may be started upon receiving the eWaitTime. In an al-
ternative aspect, the UE is a MTC device, and may pro-
vide a delay tolerant or low priority indication to the net-
work.
[0035] Furthermore, while in the wait time period, the
UE does not initiate a connection request with a specific
cause. In one embodiment, the specific cause could be
delay tolerant or low priority. In step 604, the UE receives
a paging message that pages the UE. In response to
receiving the paging message, the UE performs a RRC
Connection Establishment procedure (regardless of the
wait time). In addition, the UE is allowed to initiate a con-
nection request with a cause set to emergency during
the wait time period and the wait time period is not af-
fected (as discussed in TS 23.401 V10.2.0). Further-
more, the UE does not response to a paging message
which does not page the UE. The establishment cause
of the RRC Connection Establishment procedure may
be set to mobile terminating calls. Additionally, the wait
time period may not be affected (e.g., not considered as
finished) due to the RRC Connection Establishment pro-
cedure.
[0036] An alternative method 700 for improving the
wait time according to one embodiment is shown in FIG.
7. Upon receiving a message indicating an eWaitTime,
a UE enters and remains in a wait time period corre-
sponding to an eWaitTime as shown in step 702. In one
embodiment, the eWaitTime is carried by a RRC Con-
nection Reject message or a RRC Connection Release
message. In addition, the wait time period is controlled
by a timer that may be started upon receiving the eWait-
Time. In an alternative embodiment, the UE is a MTC
device, and may provide a delay tolerant or low priority
indication to the network.
[0037] While in the wait time period, the UE does not
initiate a connection request with a specific cause. In one
embodiment, the specific cause could be delay tolerant
or low priority. In step 704, the UE considers the wait time
period as finished (e.g., stopping a timer corresponding
to the wait time period) upon receiving a paging message
that pages the UE. In addition, the UE initiates a RRC
Connection Establishment procedure in response to the
paging message. The establishment cause of the RRC
Connection Establishment procedure may be set to mo-
bile terminating calls. Furthermore, the UE is allowed to
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initiate a connection request with a cause set to emer-
gency during the wait time period and the wait time period
is not affected (as discussed in TS 23.401 V 10.2.0). Ad-
ditionally, the UE does not consider the wait time period
as finished when receiving a paging message which does
not page the UE.
[0038] In another embodiment, the UE considers the
wait time period as finished upon receiving a PDCCH
(Physical Downlink Control Channel) signal.
[0039] Referring to FIG. 3, which is a functional block
diagram of a communication device according to one ex-
emplary embodiment, the communication device 300 in-
cludes a program code 312 stored in memory 310. The
CPU 308 executes the program code 312 to perform a
method for log reporting according to various aspects of
the disclosure as described above. The CPU 308 can
also execute the program code 312 to perform all of the
above-described actions and steps or others described
herein.
[0040] Various aspects of the disclosure have been
described above. It should be apparent that the teachings
herein may be embodied in a wide variety of forms and
that any specific structure, function, or both being dis-
closed herein is merely representative. Based on the
teachings herein one skilled in the art should appreciate
that an aspect disclosed herein may be implemented in-
dependently of any other aspects and that two or more
of these aspects may be combined in various ways. For
example, an apparatus may be implemented or a method
may be practiced using any number of the aspects set
forth herein. In addition, such an apparatus may be im-
plemented or such a method may be practiced using oth-
er structure, functionality, or structure and functionality
in addition to or other than one or more of the aspects
set forth herein. As an example of some of the above
concepts, in some aspects concurrent channels may be
established based on pulse repetition frequencies. In
some aspects concurrent channels may be established
based on pulse position or offsets. In some aspects con-
current channels may be established based on time hop-
ping sequences. In some aspects concurrent channels
may be established based on pulse repetition frequen-
cies, pulse positions or offsets, and time hopping se-
quences.
[0041] Those of skill in the art would understand that
information and signals may be represented using any
of a variety of different technologies and techniques. For
example, data, instructions, commands, information, sig-
nals, bits, symbols, and chips that may be referenced
throughout the above description may be represented by
voltages, currents, electromagnetic waves, magnetic
fields or particles, optical fields or particles, or any com-
bination thereof.
[0042] Those of skill would further appreciate that the
various illustrative logical blocks, modules, processors,
means, circuits, and algorithm steps described in con-
nection with the aspects disclosed herein may be imple-
mented as electronic hardware (e.g., a digital implemen-

tation, an analog implementation, or a combination of the
two, which may be designed using source coding or some
other technique), various forms of program or design
code incorporating instructions (which may be referred
to herein, for convenience, as "software" or a "software
module"), or combinations of both. To clearly illustrate
this interchangeability of hardware and software, various
illustrative components, blocks, modules, circuits, and
steps have been described above generally in terms of
their functionality. Whether such functionality is imple-
mented as hardware or software depends upon the par-
ticular application and design constraints imposed on the
overall system. Skilled artisans may implement the de-
scribed functionality in varying ways for each particular
application, but such implementation decisions should
not be interpreted as causing a departure from the scope
of the present disclosure.
[0043] In addition, the various illustrative logical
blocks, modules, and circuits described in connection
with the aspects disclosed herein may be implemented
within or performed by an integrated circuit ("IC"), an ac-
cess terminal, or an access point. The IC may comprise
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 device, discrete gate or transistor logic,
discrete hardware components, electrical components,
optical components, mechanical components, or any
combination thereof designed to perform the functions
described herein, and may execute codes or instructions
that reside within the IC, outside of the IC, or both. A
general purpose processor may be a microprocessor,
but in the alternative, the processor may be any conven-
tional processor, controller, microcontroller, or state ma-
chine. A processor may also be implemented as a com-
bination of computing devices, e.g., a combination of a
DSP and a microprocessor, a plurality of microproces-
sors, one or more microprocessors in conjunction with a
DSP core, or any other such configuration.
[0044] It is understood that any specific order or hier-
archy of steps in any disclosed process is an example of
a sample approach. Based upon design preferences, it
is understood that the specific order or hierarchy of steps
in the processes may be rearranged while remaining
within the scope of the present disclosure. The accom-
panying 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.
[0045] The steps of a method or algorithm described
in connection with the aspects disclosed herein may be
embodied directly in hardware, in a software module ex-
ecuted by a processor, or in a combination of the two. A
software module (e.g., including executable instructions
and related data) and other data may reside in a data
memory such as RAM memory, flash memory, ROM
memory, EPROM memory, EEPROM memory, regis-
ters, a hard disk, a removable disk, a CD-ROM, or any
other form of computer-readable storage medium known
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in the art. A sample storage medium may be coupled to
a machine such as, for example, a computer/processor
(which may be referred to herein, for convenience, as a
"processor") such the processor can read information
(e.g., code) from and write information to the storage me-
dium. A sample storage medium may be integral to the
processor. The processor and the storage medium may
reside in an ASIC. The ASIC may reside in user equip-
ment. In the alternative, the processor and the storage
medium may reside as discrete components in user
equipment. Moreover, in some aspects any suitable com-
puter-program product may comprise a computer-read-
able medium comprising codes relating to one or more
of the aspects of the disclosure. In some aspects a com-
puter program product may comprise packaging materi-
als.
[0046] While the invention has been described in con-
nection with various aspects, it will be understood that
the invention is capable of further modifications. This ap-
plication is intended to cover any variations, uses or ad-
aptation of the invention following, in general, the princi-
ples of the invention, and including such departures from
the present disclosure as come within the known and
customary practice within the art to which the invention
pertains.

Claims

1. A method for improving wait time in a wireless com-
munication system comprising:

receiving a message indicating an eWaitTime
value at a user equipment, UE;
entering a wait time period corresponding to the
eWaitTime value, and preventing from initiating
a connection request with a cause set to delay
tolerant or low priority during the wait time peri-
od, by the UE;
wherein the UE is allowed to initiate a connection
request with a cause set to emergency during
the wait time period and the wait time period is
unaffected, and
considering by the UE, while in the wait time
period, the wait time period as finished upon re-
ceiving a paging message that pages the UE,
and initiating by the UE a connection establish-
ment procedure in response to the paging mes-
sage that pages the UE.

2. The method of claim 1, wherein the UE considers
the wait time period as not finished when receiving
a paging message that does not page the UE.

3. The method of any one of claims 1 to 2, wherein the
message is a RRC Connection Reject message or
a RRC Connection Release message.

4. The method of any one of claims 1 to 3, wherein the
paging message contains overloading information
to indicate an end of CN overloading.

5. The method of any one of claims 1 to 4, wherein
considering the wait time period as finished compris-
es the UE stops a timer corresponding to the wait
time period.

6. The method of any one of claims 1 to 5, wherein the
wait time period is controlled by a timer.

7. The method of any one of claims 1 to 6, wherein the
wait time period is started upon receiving the eWait-
Time value.

8. A communication device for use in a wireless com-
munication system, the communication device com-
prising:

a control circuit (306);
a processor (308) installed in the control circuit;
and
a memory (310) installed in the control circuit
and coupled to the processor;
wherein the processor is configured to execute
a program code (312) stored in memory to per-
form the method steps as defined in any one of
claims 1 to 7.

9. A computer program product directly loadable into
the memory (310) installed in a control circuit (306)
of a communication device (300), comprising pro-
gram code portions for performing the steps of any
one of claims 1 to 7 when said product is run on a
processor that is installed in the control circuit and
coupled to the memory.

Patentansprüche

1. Verfahren zum Verbessern einer Wartezeit in einem
Mobilfunksystem, aufweisend:

Empfangen einer Mitteilung, welche einen
eWaitTime-Wert an einem Anwendergerät, UE,
anzeigt;
Eintreten in ein Wartezeitintervall entsprechend
dem eWaitTime-Wert und Verhindern des Ein-
leitens einer Verbindungsanfrage mit einer Ur-
sache verzögerungstolerant oder niedrige Prio-
rität während des Wartezeitintervalls, durch das
UE;
wobei es dem UE während des Wartezeitinter-
valls möglich ist, eine Verbindungsanfrage mit
einer Ursache Notfall einzuleiten, und das War-
tezeitintervall unbeeinflusst ist, und
Betrachten des Wartezeitintervalls durch das
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UE während des Wartezeitintervalls beim Emp-
fangen einer Funkrufmitteilung, welche das UE
per Funkruf steuert, als beendet, und Einleiten
eines Verbindungsanfrageverfahrens durch das
UE in Reaktion auf die Funkrufmitteilung, wel-
che das UE per Funkruf steuert.

2. Verfahren nach Anspruch 1, wobei das UE das War-
tezeitintervall als nicht beendet betrachtet, wenn es
eine Funkrufmitteilung empfängt, welche das UE
nicht steuert.

3. Verfahren nach einem der Ansprüche 1 bis 2, wobei
die Mitteilung eine RRC-Verbindungsablehnungs-
mitteilung oder eine RRC-Verbindungsabbaumittei-
lung ist.

4. Verfahren nach einem der Ansprüche 1 bis 3, wobei
die Funkrufmitteilung Überlastungsinformationen
umfasst, um ein Ende einer CN-Überlastung anzu-
geben.

5. Verfahren nach einem der Ansprüche 1 bis 4, wobei
das Betrachten des Wartezeitintervalls als beendet
umfasst, dass das UE einen Timer entsprechend
dem Wartezeitintervall stoppt.

6. Verfahren nach einem der Ansprüche 1 bis 5, wobei
das Wartezeitintervall durch einen Timer gesteuert
wird.

7. Verfahren nach einem der Ansprüche 1 bis 6, wobei
das Wartezeitintervall beim Empfangen des eWait-
Time-Werts gestartet wird.

8. Kommunikationsvorrichtung zur Verwendung in ei-
nem Mobilfunksystem, wobei die Kommunikations-
vorrichtung aufweist:

eine Steuerschaltung (306);
einen Prozessor (308), welcher in der Steuer-
schaltung angeordnet ist; und
einen Speicher (310), welcher in der Steuer-
schaltung angeordnet und mit dem Prozessor
gekoppelt ist;
wobei der Prozessor so konfiguriert ist, dass er
einen in dem Speicher gespeicherten Pro-
grammcode (312) ausführt, um die in einem der
Ansprüche 1 bis 7 definierten Verfahrensschritte
durchzuführen.

9. Computerprogrammprodukt, welches in den Spei-
cher (310), welcher in einer Steuerschaltung (306)
einer Kommunikationsvorrichtung (300) angeordnet
ist, direkt geladen werden kann und Programmco-
deteile aufweist, welche die Verfahrensschritte nach
einem der Ansprüche 1 bis 7 durchführen, wenn das
Produkt von einem Prozessor, welcher in der Steu-

erschaltung angeordnet und mit dem Speicher ge-
koppelt ist, ausgeführt wird.

Revendications

1. Procédé d’amélioration de temps d’attente dans un
système de communication sans fil comprenant le
fait :

de recevoir un message indiquant une valeur de
temps d’attente dite eWaitTime au niveau d’un
équipement utilisateur, UE ;
d’entrer dans une période d’attente correspon-
dant à la valeur eWaitTime, et d’empêcher l’ini-
tiation d’une demande de connexion avec une
cause définie pour une tolérance au retard ou
une faible priorité pendant la période d’attente,
par l’UE ;
dans lequel l’UE est autorisé à initier une de-
mande de connexion avec une cause définie
pour un cas d’urgence pendant la période d’at-
tente et la période d’attente n’est pas affectée, et
de considérer par l’UE, pendant la période d’at-
tente, la période d’attente comme étant termi-
née suite à la réception d’un message de téléa-
vertissement qui permet de téléavertir l’UE, et
d’initier par l’UE une procédure d’établissement
de connexion en réponse au message de téléa-
vertissement qui permet de téléavertir l’UE.

2. Procédé de la revendication 1, dans lequel l’UE con-
sidère la période d’attente comme n’étant pas termi-
née lors de la réception d’un message de téléaver-
tissement qui ne permet pas de téléavertir l’UE.

3. Procédé de l’une quelconque des revendications 1
à 2, dans lequel le message est un message de Rejet
de Connexion RRC ou un message de Libération de
Connexion RRC.

4. Procédé de l’une quelconque des revendications 1
à 3, dans lequel le message de téléavertissement
contient des informations de surcharge pour indiquer
une fin de surcharge de CN.

5. Procédé de l’une quelconque des revendications 1
à 4, dans lequel, la considération de la période d’at-
tente comme étant terminée comprend l’arrêt par
l’UE d’un temporisateur correspondant à la période
d’attente.

6. Procédé de l’une quelconque des revendications 1
à 5, dans lequel la période d’attente est commandée
par un temporisateur.

7. Procédé de l’une quelconque des revendications 1
à 6, dans lequel la période d’attente commence suite
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à la réception de la valeur eWaitTime.

8. Dispositif de communication pour une utilisation
dans un système de communication sans fil, le dis-
positif de communication comprenant :

un circuit de commande (306) ;
un processeur (308) installé dans le circuit de
commande ; et
une mémoire (310) installée dans le circuit de
commande et couplée au processeur ;
dans lequel le processeur est configuré pour
exécuter un code de programme (312) stocké
en mémoire pour effectuer les étapes de procé-
dé selon l’une quelconque des revendications 1
à 7.

9. Produit de programme informatique pouvant être
chargé directement dans la mémoire (310) installée
dans un circuit de commande (306) d’un dispositif
de communication (300), comprenant des parties de
code de programme pour effectuer les étapes de
l’une quelconque des revendications 1 à 7 lorsque
ledit produit est exécuté sur un processeur qui est
installé dans le circuit de commande et couplé à la
mémoire.
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