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(57) Abstract: It is described a method for delaying sending of messages from a user equipment assigned to a base station within
a cell of a mobile network. The method comprises receiving data information in the base station, determining whether the data in-
formation is assigned to always-on applications within the cell, transmitting, in case that the data information is assigned to al-
ways-on applications, the received data information from the base station to the user equipment, wherein the received data infor-
mation is masked with a DRX configuration, and delaying sending of response messages in response to the transmitted data infor-
mation until the occurrence of a time interval of a DRX cycle, in which time interval the user equipment is enabled to receive and
transmit data.
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DESCRIPTION
Method for delaying sending of messages from a user equipment

assigned to a base station within a cell of a mobile network

Field of invention

The present invention relates to the field of delaying
transmission of messages within networks. In particular, the
present invention relates to a method for delaying
transmission of messages from a user equipment. Further, the
present invention relates to a user eguipment. Moreover, the
invention relates to a base station. Furthermore, the
invention relates to a system. Further, the invention relates

to a computer program.

Art Background

In networks, especially in mobile wireless communications
such as 3GPP Long-Term Evolution, multiple processes have to
be performed, such as delivering text, music, video and other
multimedia content. More and more mobile radio users will
enjoy multimedia services thus increasing the total bandwidth
demand in mobile networks. For example, in the Release
9/Release 10 of the E-UTRA specifications, i.e. Long Term
Evolution (LTE), Scheduling Requests (SRs) from the User
Equipment (UE) to the eNodeB are triggered which is
standardized to support uplink packet scheduling. The SR is
transmitted on the Physical Uplink Control Channel (PUCCH)

using dedicated resources in uplink.

Among other conditions, in E-UTRA a buffer status report
(BSR) is triggered in the UE, if data arrives in the UE
buffer which belongs to a Logical Channel Group (LCG) with
higher priority than that of LCGs for which data is already
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available for transmission, and, if new data which belongs to
a Logical Channel Group (LCG) arrives in an empty UE buffer.
If the UE has no allocation available on the Physical Uplink
Shared Channel (PUSCH) for the Transmission Time Interval
(TTI) where the BSR is triggered, a SR is then triggered. If
no SR can be sent on PUCCH, for example in the case that no
PUCCH resources are given to the UE, a random access

procedure is triggered.

When the UE needs to send data in uplink, the network is
notified through an SR sent on PUCCH or through a random

access procedure if no PUCCH resources are available.

The Scheduling Request (SR) is used for requesting Uplink
Shared Channel (UL-SCH) resources for new transmission. The
Buffer Status reporting (BSR) procedure is used to provide
the serving eNodeB, base station or extended eNodeB, with
information about the amount of data available for
transmission in the Uplink (UL) buffers of the user equipment
(UE) . Radio Resource Control (RRC) controls BSR reporting by
configuring two timers and by, for each logical channel,
optionally signalling logicalChannelGroup which allocates the
logical channel to an LCG.

In the case of a transmission of an SR, i.e. when a BSR is
triggered, the UE exits a DRX mode, and transmits an SR on
PUCCH at the first occasion. Discontinuous Reception (DRX) is
a method used in mobile communication to conserve the battery
of the mobile device. The mobile device and the network
negotiate phases in which data transfer occurs. During other
times the device turns its receiver off and enters a low
power state. This is usually a function designed into the
protocol that allows this to happen - most notably how the
transmission is structured - for example in slots with
headers containing address details so that devices can listen
to these headers in each slot to decide whether the

transmission is relevant to them or not. In this case, the
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receiver only has to be active at the beginning of each slot

to receive the header, conserving battery life.

Mobile communication networks are experiencing an increasing
market penetration of mobile terminals supporting so-called
always-on applications. One of the main characteristics of
always-on applications is that they need to send and receive
small packets frequently in order to keep the IP connectivity
open. This is called “Heart beat” or “Keep alive”. The typi-
cal frequency of “Keep alive” messages is once per minute, or
once every few minutes. Examples of always-on applications
are push email, instant messaging, presence, location ser-
vices, weather widgets, etc. Moreover, there may be several
always-on applications simultaneously running in a terminal,
each having its independent signaling events. The keeping
alive messaging is typically client originated, i.e. in a mo-
bile network those packets are sent in the uplink. This means
that an SR/random access procedure is triggered for keeping
alive message, as described above and that the UE leaves the
sleeping mode. This way the battery is drained faster than
needed, since keeping alive messages are not delay critical
and thus the transmission could be delayed to the next oppor-

tunity.

There may be a need for allowing the UE to quickly notify the
eNodeR of urgent data arrival while maximizing power saving
by avoiding too frequent notification when non-urgent data

needs to be sent.

Summary of the Invention

This need may be met by the subject matter according to the
independent claims. Advantageous embodiments of the present

invention are described by the dependent claims.



10

15

20

25

30

35

WO 2011/038775 4 PCT/EP2009/062813

According to a first exemplary aspect of the invention there
is provided a method for delaying sending of messages from a
user eguipment assigned to a base station within a cell of a
mobile network, the method comprising receiving data
information, wherein the received data information is masked
with a DRX configuration, and delaying sending of response
messages in response to the received data information until
the occurrence of a time interval of a DRX cycle, in which
time interval the user equipment is enabled to receive and

transmit data.

According to a further aspect of the invention, there is
provided a method for masking data information, the method
comprising receiving data information in a base station
within a cell of a mobile network, determining whether the
data information is assigned to applications with specified
characteristics within the cell, transmitting, in case that
the data information is assigned to applications with
specified characteristics, the received data information from
the base station to a user equipment assigned to the base
station, wherein the received data information is masked with

a DRX configuration.

According to a further aspect of the invention, there is
provided a method for delaying sending of messages from a
user eguipment assigned to a base station within a cell of a
mobile network, the method comprising receiving data
information in the base station, determining whether the data
information is assigned to applications with specified
characteristics within the cell, transmitting, in case that
the data information is assigned to applications with
specified characteristics, the received data information from
the base station to the user equipment, wherein the received
data information is masked with a DRX configuration, and
delaying sending of response messages in response to the
transmitted data information until the occurrence of a time
interval of a DRX cycle, in which time interval the user

egquipment is enabled to receive and transmit data.
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These aspects are based on the idea to provide the eNodeB or
base station with a mean to "force" the terminal or user
egquipment to delay data transmission from for example always-—
on applications while keeping it in DRX mode, thus saving UE
battery power and maintaining low latency for urgent applica-
tions. In this way a network operator may avoid continuous
transmission of SR and only allocate resources periodically
(for instance using non-contention based radio access (RA)

procedure) .

The term “applications with specified characteristics” may
denote always-on applications, that means applications which
need to send and receive small packets frequently in order to
keep the IP connectivity open. This is called “Heart beat” or
“Keep alive”. The typical frequency of “Keep alive” messages
may be once per minute, or once every few minutes. Always-on
applications may be push email, instant messaging, presence,
location services, weather widgets, etc. Moreover, there may
be several always-on applications simultaneously running in a
user eguipment, each having its independent signaling events.
The keeping alive messaging may be typically client
originated, i.e. in a mobile network those packets are sent
in the uplink. Applications with specified characteristics
may also be characterized by priority or other

characteristics.

The received data information may be masked with a DRX
configuration. As explained above, Discontinuous Reception
(DRX) is a method used in mobile communication to conserve
the battery of the mobile device. The mobile device and the
network may negotiate phases in which data transfer occurs.
During other times the device may turn its receiver off and
may enter a low power state. When the data information is
masked with a DRX configuration, the data information may be

seen as to be data information in DRX mode.
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The term “time interval of a DRX cycle” may denote a time
slot or On-duration of a DRX cycle. A DRX cycle specifies the
periodic repetition of the On Duration followed by a possible

period of inactivity.

In the following there will be described exemplary

embodiments of the present invention.

According to an exemplary embodiment of the invention, the

response messages are scheduling requests.

The Scheduling Request (SR) may be used for requesting UL-SCH
resources for new transmission. When an SR is triggered, it

shall be considered as pending until it is cancelled.

According to an exemplary embodiment of the invention,
delaying sending of response messages comprises initiating

random procedures.

In addition or optionally to sending response messages,

random procedures may be initiated.

According to an exemplary embodiment of the invention,
applications with specified characteristics are always-on

applications.

Always-on applications may be applications which need to send
and receive small packets frequently in order to keep the IP

connectivity open.

According to an exemplary embodiment of the invention, the
data information assigned to always on applications are keep-

alive messages.

Always-on applications may need to send and receive small
packets fregquently in order to keep the IP connectivity open.

This is called “Heart beat” or “Keep alive”. The typical
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frequency of “Keep alive” messages may be once per minute, or
y

once every few minutes.

According to an exemplary embodiment of the invention, the
user eguipment is assigned to one of a plurality of a logical
channel groups and wherein characteristics of the delaying

are dependent on the one logical channel group.

For this LCG, the UE may then be instructed not to send an SR
or initiate a random access procedure before the occurrence
of the on-duration of the DRX cycle, effectively delaying the
notification of incoming data to the eNodeB. For other LCGs
of the plurality of LCGs, the normal procedure may apply,
that means an SR on random access procedure may be initiated

regardless of DRX.

According to an exemplary embodiment of the invention, the
method comprises further using different DRX configuration

dependent on a load of the cell.

The eNodeB may also use different DRX settings depending on
the load, that means for example the number of active users
in a cell, and possibly on the average channel conditions so
that for example UE power consumption is minimized for users

in poor channel conditions.

According to a further aspect of the invention, there is
provided a user equipment for delaying sending of messages,
wherein the user equipment is assigned to a base station
within a cell of a mobile network, the user equipment
comprising a first unit for receiving data information,
wherein the received data information is masked with a DRX
configuration, and a second unit for delaying sending of
response messages in response to the received data
information until the occurrence of a time interval of a DRX
cycle, in which time interval the user equipment is enabled

to receive and transmit data.
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According to a further aspect of the invention, there is
provided a base station for delaying transmission of messages
from a user egquipment assigned to the base station within a
cell of a mobile network, the base station comprising a first
unit for receiving data information, a second unit for
determining whether the data information is assigned to
applications with specified characteristics within the cell,
and a third unit for transmitting, in case that the received
data information is assigned to applications with specified
characteristics, the data information from the base station
to the user equipment, wherein the data information is masked

with a DRX configuration.

According to a further aspect of the invention, there is
provided a system for delaying transmission of messages from
a user equipment assigned to a base station within a cell of
a mobile network, the system comprising a user equipment with
the above mentioned features and a base station with the

above mentioned features.

According to a further aspect of the invention, a program
element (for instance a software routine, 1in source code or
in executable code) is provided, which, when being executed
by a processor, is adapted to control or carry out a method

having the above mentioned features.

According to yet another aspect of the invention, a computer-
readable medium (for instance a CD, a DVD, a USB stick, a
floppy disk or a hard disk) is provided, in which a computer
program is stored which, when being executed by a processor,
is adapted to control or carry out a method having the above

mentioned features.

Delaying sending of messages from a user equipment assigned
to a base station within a cell of a mobile network which may
be performed according to aspects of the invention can be
realized by a computer program, that is by software, or by

using one or more special electronic optimization circuits,
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that is in hardware, or in hybrid form, that is by means of

software components and hardware components.

It has to be noted that embodiments of the invention have
been described with reference to different subject matters.
In particular, some embodiments have been described with
reference to method type claims whereas other embodiments
have been described with reference to apparatus type claims.
However, a person skilled in the art will gather from the
above and the following description that, unless other
notified, in addition to any combination of features
belonging to one type of subject matter also any combination
between features relating to different subject matters, in
particular between features of the apparatus type claims and
features of the method type claims is considered as to be

disclosed with this application.

The aspects defined above and further aspects of the present
invention are apparent from the examples of embodiment to be
described hereinafter and are explained with reference to the
examples of embodiment. The invention will be described in
more detail hereinafter with reference to examples of

embodiment but to which the invention i1s not limited.

Brief Description of the Drawings

Figure 1 shows a mobile network according to an embodiment of

the invention.

Figure 2 shows a transactional flow diagram according to an

embodiment of the invention.

Detailed Description

The illustration in the drawing is schematically. It is noted

that in different figures, similar or identical elements are
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provided with reference signs, which are different from the

corresponding reference signs only within the first digit.

Figure 1 shows a mobile network 100 according to an
embodiment of the invention. The mobile network 100 comprises
at least one cell 101. A base station or eNodeB 102 is
located in and assigned to this cell. One or more user

equipments 103, 104 are connected to the base station.

If the base station receives data information relevant for
always-on applications or referring to keep-alive messages of
such applications, the base station 102 masks the data
information with a DRX configuration and transmits the
received data information to the user equipment.
Subsequently, the user equipment, upon receipt of the masked
data information delays sending of response messages or keep
alive messages until a time interval of a DRX cycle, in which
time interval the user equipment is enabled to receive and

transmit data, occurs.

Thus, the user egquipment may be kept in a kind of sleep mode
as long as only not time-critical messages have to be sent
like keep alive messages. If other data information occurs
and is received by the user equipment, the sleep mode may be

nevertheless be quit.

Figure 2 shows a transactional flow diagram according to an
embodiment of the invention. In this diagram, it is shown
that a base station (BRS) determines (1) whether received data
information is assigned to always-on applications. If this is
the case, the BS masks the data information with a DRX
configuration and transmits (2) the data information to a
user equipment (UE). The UE then delays (3) a response to the
received data information until the occurrence of a time
interval of a DRX cycle, in which the UE is enabled to
receive and transmit data. Once the time interval occurs, the
UE sends (4) a response message Or response messages to the
BS.
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According to common technologies, one way to reduce UE power
consumption is to introduce the so-called “Fast dormancy”
functionality, which releases the RRC/RAB (Radio Resource
Control/Radio Access Bearer) connection when data
transmission is over. However, when used in presence of
always-on applications such functionality generates a lot of
signaling load due to frequent release/setup of RRC/RAB

connections.

A further possible way to “synchronize” transmission of “Keep
alive” messages from different applications is to deploy a
sort of push notification server as proposed e.g. by Apple.
With a push notification server the synchronization is han-
dled at application level. The main drawback is that all al-
ways-on applications have to go through such push notifica-
tion server in order to connect to a phone, which means that
this solution is not transparent to the type of application
and/or to the terminal model. This concept also only works
for downlink applications, but not for uplink applications,

connected to different servers.

Also DRX may be used to “synchronize” transmission of “Keep
alive” messages from different always-on applications. How-
ever, the majority of “Keep alive” messages are initiated by
the mobile terminal and therefore transmitted in the uplink.
This makes UE power saving unfeasible since the UE anyways
exits DRX mode when new data arrives in its transmission
buffers.

Another way would be to avoid associating the logical channel
used by the application sending keep alive messages to any

LCG. That would prevent BSR to be triggered and therefore SR
and/or RACH procedure. One major drawback of such an approach
is that no buffered data of the application will be reflected
in the BSR, leaving the eNodeB possibly unaware of their ex-

istence.
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In order to synchronize transmission of “Keep alive” messages
from several always-on applications running over the same mo-
bile terminal, it is proposed in the invention to introduce a
method that masks the transmission of Scheduling Regquests
with the DRX configuration, which may also be dependent on
the priority of the data. The main idea is to provide the
eNodeB with a mean to "force" the terminal to delay data
transmission from always-on applications while keeping it in
DRX mode, thus saving UE battery power and maintaining low
latency for urgent applications. In this way a network opera-
tor could avoid continuous transmission of SR and only allo-
cate resources periodically (e.g. using non-contention based

RA procedure i1if we need to recover synchronization).

In order to do so, first it is necessary that the eNodeB is
able to distinguish between data from always-on applications
and other types of traffic in order to configure the UE prop-
erly. This can be achieved at bearer setup through CQI (Chan-
nel Quality Indicator).

For those LCGs, the UE would then be instructed not to send
an SR or initiate a random access procedure before the occur-
rence of the on-duration of the DRX cycle, effectively delay-
ing the notification of incoming data to the eNB. For other
LCGs, the normal procedure would apply: an SR on random ac-
cess procedure can be initiated regardless of DRX. In order
for this to be applicable, updates/modifications to the cur-

rent LTE specifications are required.

The eNodeB could also use different DRX settings depending on
the load (i.e. number of active users in a cell) and possibly
on the average channel conditions so that e.g. UE power con-

sumption is minimized for users in poor channel conditions.

One Release of LTE specifications distinguish between (i)

regular BSR, (ii) periodic BSR and (iii) padding BSR.
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In case of regular BSR, it is proposed to additionally dis-
tinguish depending on the LCG the newly arrived data in the
UE buffer belongs to. For instance a regular BSR is defined
as “regular BSR LCG #i” if the newly arrived data belongs to
LGC #i. In case data from different LGCs simultaneously ar-
rives in the UE buffer, the LCG with higher priority is as-

sumed when marking the corresponding regular BSR.

The eNodeB may then have the possibility to configure (for
each LCG) whether or not a SR which is triggered by a regular
BSR marked with the corresponding LCG number has to be masked
with DRX configuration. For example, a LCG bearing critical
RRC signalling or VoIP may not be masked with DRX configura-
tion, while a LCG bearing data from always-on applications

may.

The main advantage of the proposed idea is that it allows
network operators to take control of the frequency of trans-
mission of “Keep alive” messages without need to implement
non-transparent solutions at application level such as the

push notification server.

It should be noted that the term “comprising” does not

W W ”

exclude other elements or steps and “a” or “an” does not

exclude a plurality. Also elements described in association
with different embodiments may be combined. It should also be
noted that reference signs in the claims should not be

construed as limiting the scope of the claims.
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CLAIMS:

1. A method for delaying sending of messages from a user
egquipment assigned to a base station within a cell of a
mobile network, the method comprising

receiving data information, wherein the received data
information is masked with a DRX configuration, and
delaying sending of response messages in response to the
received data information until the occurrence of a time
interval of a DRX cycle, in which time interval the user

egquipment is enabled to receive and transmit data.

2. A method for masking data information, the method
comprising

receiving data information in a base station within a cell of
a mobile network,

determining whether the data information is assigned to
applications with specified characteristics within the cell,
transmitting, in case that the data information is assigned
to applications with specified characteristics, the received
data information from the base station to a user equipment
assigned to the base station, wherein the received data

information is masked with a DRX configuration.

3. A method for delaying sending of messages from a user
egquipment assigned to a base station within a cell of a
mobile network, the method comprising

receiving data information in the base station,

determining whether the data information is assigned to
applications with specified characteristics within the cell,
transmitting, in case that the data information is assigned
to applications with specified characteristics, the received
data information from the base station to the user equipment,
wherein the received data information is masked with a DRX
configuration, and

delaying sending of response messages in response to the

transmitted data information until the occurrence of a time
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interval of a DRX cycle, in which time interval the user

egquipment is enabled to receive and transmit data.

4. The method as set forth in claim 3, wherein the response

messages are scheduling regquests.

5. The method as set forth in any one of the claims 3 to 4
claims, wherein delaying sending of response messages

comprises initiating random procedures.

6. The method as set forth in any one of the claims 3 to 5,
wherein the applications with specified characteristics are

always on applications.

7. The method as set forth in claim 6, wherein the data
information assigned to always on applications are keep-alive

messages.

8. The method as set forth in any one of the claims 3 to 7,
wherein the user equipment is assigned to one of a plurality
of a logical channel groups and wherein characteristics of

the delaying are dependent on the one logical channel group.

9. The method as set forth in any one of the claims 3 to 8,
further comprising using different DRX configuration

dependent on a load of the cell.

10. A user equipment for delaying sending of messages,
wherein the user equipment is assigned to a base station
within a cell of a mobile network, the user equipment
comprising

a first unit for receiving data information, wherein the
received data information is masked with a DRX configuration,
and

a second unit for delaying sending of response messages in
response to the received data information until the

occurrence of a time interval of a DRX cycle, in which time
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interval the user equipment is enabled to receive and

transmit data.

11. A base station for delaying transmission of messages from
a user equipment assigned to the base station within a cell
of a mobile network, the base station comprising

a first unit for receiving data information,

a second unit for determining whether the data information is
assigned to applications with specified characteristics
within the cell, and

a third unit for transmitting, in case that the received data
information is assigned to applications with specified
characteristics, the data information from the base station
to the user egquipment, wherein the data information is masked

with a DRX configuration.

12. A system for delaying transmission of messages from a
user eguipment assigned to a base station within a cell of a
mobile network, the system comprising

the user equipment as set forth in claim 10 and the base

station as set forth in claim 11.

13. A computer program for delaying sending of messages from
a user equipment assigned to a base station within a cell of
a mobile network, the computer program, when being executed
by a data processor, is adapted for controlling a method as

set forth in any one of the claims 1 to 9.

14. A computer-readable medium, in which a computer program
for delaying sending of messages from a user eguipment
assigned to a base station within a cell of a mobile network
is stored, which computer program, when being executed by a
processor, is adapted to carry out or control a method as set

forth in any one of the claims 1 to 9.
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