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METHOD OF SUPPORTING MEASUREMENT IN A MOBILE

COMMUNICATION SYSTEM

[DESCRIPTION]
TECHNICAL FIELD

The present invention relates to a mobile communication system, and
more particularly, to a method of supporting a measurement in a mobile

communication system.

BACKGROUND ART

FIG. 1 is a block diagram of a network structure of E-UMTS (evolved
universal mobile telecommunications system) to which a related art and the
present invention are applicable. An E-UMTS is the system evolving from the
conventional UMTS and its basic standardization is currently handled by the
3GPP. . .

Referring to FIG. 1, an E-UMTS network includes a user equipment
(hereinafter abbreviated\‘UE’), a base station (hereinafter named ‘eNode B’) and
an access gateway (hereinafter abbreviated ‘AG’) connected to an external
network by being located at an end of the E-UMTS network. And, at least one
cell can exist in one eNode B.

Layers of a radio interface protocol between UEs and a network can be
classified into a first layer L1, a second layer L2 and a third layer L3 based on
three lower layers of OSI (open system interconnection) reference model widely
known in communication systems. A physical layer belonging to the first layer
L1 offers an information transfer service using a physical channel. And, a radio
resource control (hereinafter abbreviated ‘RRC’) located at the third layer plays

a role in controlling radio resources between the UE and the network. For this,
1
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the RRC layer enables RRC messages to be exchanged between the UE and
the network. And, the RRC layer can be distributively located at network nodes
including an eNode B, an AG and the like or at either the Node B or the AG.

FIG. 2 is an architectural diagram of a control plane of a radio interface
protocol between a UE (user equipment) and a UTRAN (UMTS terrestrial radio
access network) based on the 3GPP radio access network standard. Referring
to FIG. 2, a radio interface protocol vertically includes a physical layer, a data
link layer, and a network layer and horizontally includeé a user plane for data
information transfer and a control plane for signaling transfer. The protocol
layers in FIG. 2 can be divided into L1 (first layer), L2 (second layer), and L3
(third layer) based on three lower layers of the open system interconnection
(OSI) standard model widely known in the communications systems.

The respective layers of a radio protocol control plane shown in FIG. 2
and a radio protocol user plane shown in FIG. 3 are explained as follows.

First of all, the physical layer as the first layer offers an information
transfer service to an upper layer using a physical channel. The physical layer
PHY is connected to a medium access control (hereinafter abbreviated ‘'MAC’)
layer above the physical layer via transport channels. And, data are transferred
between the medium access control layer and the physical layer via the
transport channels. Moreover, data are transferred between different physical
layers, and more particularly, between one physical layer of a transmitting side
and the other physical layer of a receiving side via the physical channel.

The medium access control (hereinafter abbreviated ‘MAC’) layer of the
second layer offers a service to a radio link control layer above the MAC layer
via a logical channel.

The radio link control (hereinafter abbreviated RLC) layer of the second

layer supports reliable data transfer. A PDCP layer of the second layer performs
2
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a header compression function for reducing unnecessary control information to

efficiently transmit data, which is transmitted using such an IP packet as IPv4 or
[Pv6, in a radio section héving a relatively small bandwidth.

A radio resource control (hereinafter abbreviated ‘RRC') layer located on
a lowest part of the third layer is defined in the control plane only and is
associated with configuration, reconfiguration and release of radio bearers
(hereinafter abbreviated ‘RBs’) to be in charge of controlling the logical,
transport and physical channels. In this case, the RB means a service offered
by the second layer for the data transfer between the UE and the UTRAN.

As a downlink transport channel carrying data to UEs from the network,
there is a BCH (broadcast channel) carrying system information and a downlink
SCH (shared channel) carrying user traffic or control messages. The traffic or
control messages of a downlink multicast or broadcast service can be
transmitted via the downlink SCH or a separate downlink MCH (multicast
channel). Meanwhile, as an uplink transport channel carrying data to the
network from UEs, there is a RACH (random access bhannel) carrying an initial
control message and a UL-SCH (uplink shared channel) carrying user traffic or
control message.

In the related art, a network is unable to know whether a UE is able to
perform a prescribed measurement. For instance, if a UE receives a multimedia
broadcast/multicast service (hereinafter abbreviated MBMS) via a point-to-point
radio bearer or a common control message, a network is unable to know
whether the UE receives the MBMS or common control messages. So, the
network is able to command the UE to perform an inter-frequency measurement
while the UE is receiving the MBMS or the common control messages. However,
in this case, the UE may be unable to receive a specific service while

performing the inter-frequency measurement.

3
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DISCLOSURE OF THE INVENTION

Accordingly, the present invention is directed to a method of supporting
a measurement in a mobile communication system that substantially obviates
one or more of the problems due to limitations and disadvantages of the related
art.

An object of the present invention is to provide a method of supporting a
measurement in a mobile communication system, by which a measurement
requested by a system can'be smoothly performed without data loss in the
course of receiving data for a specific service or control data.

A UE decides a frequency or time interval necessary for measurement
and then transmits information for the decided frequency or time interval to a
radio network node. The radio network node controls a transmission of data to
be transmitted to the UE using the received information for the frequency or
time interval. The radio network node can correspond to one of a base station, a
Node B, an eNode B, a base station controller and an RNC (radio network
controller).

Preferably, the radio network node does not transmit data or control
information for the UE during the time interval transmitted by the UE.

Preferably, the measurement is an inter—frequency measurement for
measuring a power of a neighboring cell that uses a frequency band different
from a currently received frequency band of the UE.

Preferably, the UE performs the inter-frequency measurement according
to measurement control igformation provided by the radio network node.

The radio network node is able to transmit data or control information for
the UE using frequency information provided by the UE.

Meanwhile, the radio network node is able to transmit data or control
4
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information for the UE during the time interval transmitted by the UE using the
frequency information provided by the UE.

The radio network node is able to transmit information for allocating a
frequency or time interval, which can be used by the UE for the measurement,
to the UE by considering the information for the frequency or time interval
transmitted by the UE.

Preferably, the UE is in an active mode to receive or be capable of
receiving UE dedicated data.

Additional features and advantages of the invention will be set forth in
the description which follows, and in part will be apparent from the description,
or may be learned by practice of the invention. The objectives and other
advantages of the invention will be realized and attained by the structure
particularly pointed out in the written description and claims thereof as well as
the appended drawings.

To achieVe these and other advantages and in accordance with the
purpose of the present invention, as embodied and broadly described, a method
of supporting a measurement at a mobile terminal receiving a service from a
network in a mobile communication system according to the present invention
includes the steps of determining at least one of a frequency bandwidth and a
time interval for performing the measurement and transmitting measurement
information including the determined at least one of a frequency bandwidth and
a time interval to the network.

To further achieve these and other édvantages and in accordance with
the purpose of the present invention, a method of supporting a measurement at
a mobile terminal receiving a service from a network in a mobile communication
system includes the steps of receiving measurement control information

associated with the measurement from a network node, determining at least
5
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one of a frequency bandwidth and a time interval for performing the
measurement, and ftransmitting measurement information including the
determined at least one of a frequency bandwidth and a time interval.

To further achieve these and other advantages and in accordance with
the purpose of the present invention, a method of supporting a measurement at
a mobile terminal receiving a service from a network in a mobile communication
system includes the steps of receiving measurement oéntrol information
associated with the measurement from a network node, determining a
frequency bandwidth for performing the measurement, and transmitting
measurement information associated with the determined frequency bandwidth.

To further achieve these and other advantages and in accordance with
the purpose of the present invention, a method of supporting a measurement at
a network node in a mobile communication system includes the steps of
transmitting a first méssage including measurement information associated with
the measurement to a mobile terminal, receiving, from the mobile terminal, a
second message including information associated with at least one of a
frequency bandwidth and a time interval determined with which the mobile
terrﬁinal for performing the measurement, and scheduling data for the service in
consideration of the at least one of a frequency bandwidth and a time interval.

It is to be understood that both the foregoing general description and the
following detailed description are exemplary and explanatory and are intended

to provide further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to provide a further
understanding of the invention and are incorporated in and constitute a part of

this specification, illustrate embodiments of the invention and together with the
6
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description serve to explain the principles of the invention.

In the drawings:

FIG. 1 is a block diagram of a network structure of E-UMTS (evolved
universal mobile telecommunications system);

FIG. 2 is an architectural diagram‘of a control plane of a radio interface
protocol between UE (user equipment) and UTRAN (UMTS terrestrial radio
access network) based on the 3GPP radio access network standard;

FIG. 3 is a diagram of various layers in a radio protocol user plane; and

FIG. 4 is a flowchart of a method of supporting a measurement in a
mobile communication system according fo one preferred embodiment of the

present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

Reference will now be made in detail to the preferred embodiments of
the present invention, examples of which are illustrated in the accompanying
drawings.

FIG. 4 is a flowchart of a method of supporting a measurement in a
mobile communication system according to one preferred embodiment of the
present invention. in the embodiment shown in FIG. 4, while a UE is receiving a
specific service, e.g., MBMS from a network, the network makes a request for
performing an inter-frequency measurement to the UE. By the present invention,
targets measurable by the UE include path loss, signal reception power,
channel quality, traffic volume and the like as well as inter-frequency. Yet, more
targets can be measured by the present invention.

Referring to FIG. 4, an eNode B fransmits a measurement control
message to a UE (S41). -In this case, the measurement control message

includes information for a target that should be measured by the UE. For
7
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instance, the measurement control message includes identification information
for a neighbor cell as a measurement target, information for a frequency band
that is being used by the neighbor cell and the like in case of inter-frequency
measurement.

The measurement control message is able to further include a
measurement report scheme in case of reporting to the eNode B after
completion of measurement conducted by the UE, measurement associated
parameters, setup information and the like. And, the measurement report
scheme includes a periodic mode for periodic reports and an event mode for a
report in case that a prescribed condition is met, etc.

The UE receives data associated with the specific service or control
information to control a transmission of the specific service (S42). In this case,
the UE is also able to receive a common control message having no relation to
the specific service.

The UE decides a time ‘interval to perform the inter-frequency
measurement instructed by the eNode B using the information included in the
measurement control message, the received data and the control information
(S43). In particular, the UE selects a time interval capable of seamless reception
of data for a currently 'received service, control information for the currently
received service or other control data having nothing to do with the service and
then decides the selected time interval as the time interval to perform the inter-
frequency measurement instructed by the eNode B. If a plurality of
measurement targets are included in the measurement control message, the
UE is able to select a frequency band used by one neighbor cell from a plurality
of the measurement targets.

Subsequently, the UE transmits information (if a frequency band is

selected, information for the selected frequency is included) for the time interval
: 8



10

15 -

20

25

WO 2007/078045 PCT/KR2006/004430

to perform the measurement to the eNode B through a measurement request
message (S44). For example, the UE is able to have radio parameters included
in the measurement request message to transmit. In this case, the radio
parameters include a volume of data the UE can process for the time interval,
modulation scheme, frequency band, ARQ (auto retransmission request)
parameter, channel coding, number of channels, etc. And, the measurement
request message is able to further include UE capacity information.

The eNode B schedules a transmission of data for the UE using the

information included in the measurement request message (S45). For instance,
the eNode B is able to make the UE perform the measurement in a manner of
not transmitting data to the UE during the time interval. In case that the radio
parameters or UE capacity information is included in the measurement request
message by the UE, the eNode B transmits data to the UE according to the
radio parameters or the UE capacity information.
Meanwhile, if a frequency band of a current cell of the UE is partially
overlapped with that used by the neighbor cell as a measurement target, it is
able to schedule a data transmission in a manner that data shall be transmitted
to the UE via a frequency band measured by the UE.

Finally, the eNode B is able to transmit a measurement response
message in response to the measurement request message having been
transmitted by the UE (S46). The eNode B is capable of enabling the UE-
requesting measurement to be performed or stopped via the measurement
response message. If the eNode B enables the UE-requesting measurement to
be performed, a time interval for allowing the UE to perform the measurement
can be included in the measurement response message. The eNode B is able
to retransmit the measurement control message instead of sending the

measurement response message. In this case, contents of the measurement
9
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response message can be included in the measurement control message. If the
eNode B enables the UE-requesting measurement not to be performed, the UE
is able to repeat the steps after the step S44 by selecting to transmit another
time interval to the eNode B.

According to the present invention, a measurement process requested
by a system can be smoothly carried out without data loss while data for a
specific servicer or control data is being received.

While the present invention has been described and illustrated herein
with reference to the preferred embodiments thereof, it will be apparent to those
skilled in the art that various modifications and variations can be made therein
without departing from the spirit and scope of the invention. Thus, it is intended
that the present invention covers the modifications and variations of this
invention that come within the scope of the appended claims and their

equivalents.

INDUSTRIAL APPLICABILITY

Accordingly, the present invention is applicable to such a wireless
communication system as wireless Internet, mobile communication system and

the like.

10



10

15

20

25

WO 2007/078045 PCT/KR2006/004430

[CLAIMS]

1. A method of supporting a measulrement ata ﬁobile terminal receiving
a service from a network in a mobile communication system, comprising:

determining at least one of a frequency bandwidth and a time interval for
performing the measurement; and

transmitting measurement information including the determined at least

one of a frequency bandwidth and a time interval fo the network.

2. The method of claim 1, further comprising receiving measurement

control information associated with the measurement from a network node.

3. The method of claim 1, further comprising receiving scheduling
information from the network node, wherein the scheduling information is

associated with data transmission for the service.

4. The method of V claim 3, further comprising performing the

measurement in accordance with the scheduling information.

5. The method of. claim 1, further comprising receiving data or control

information for the service from the network.

6. The method of claim 5, wherein the at least one of a frequency
bandwidth and a time interval is determined in consideration of the data or

control information for the service.

7. The method of claim 2, wherein the measurement is an inter-
11
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frequency measurement.

8. The method of claim 7, wherein the measurement control information
includes an indicator of a neighboring cell which is an object of the

5 measurement and a frequency band which is used in the neighboring cell.

9. The method of claim 8, wherein the measurement control information
further includes a measurement report scheme, parameters related with the
measurement and configuration information.

10

10. The method of claim 1, wherein the measurement information further
includes information associated with radio parameters and capacity of the
mobile terminal with which the mobile terminal performs data process at the
determined at least one of a frequency band and a time interval.

15

11. The method of claim 10, wherein the radio parameters includes a

modulation and channel coding scheme, a frequency band, and ARQ

parameters.

20 12. The method of claim 2, wherein the network node is any one of a
base station, a Node B, an eNode B, a base station controiler, and a radio

network controller.

13. The method of claim 1, wherein the service is a point-to-multipoint

25  service.

14. A method of supporting a measurement at a mobile terminal receiving
12
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a service from a network in a mobile communication system, comprising:

receiving measurement control information associated with the
measurement from a network node;

determining at least one of a frequency bandwidth and a time interval for
performing the measurement; and

transmitting measurement information including the determined at least

one of a frequency bandwidth and a time interval.

15. A method of supporting a measurement at a mobile terminal receiving
a setrvice from a network in a mobile communication system, comprising:
receiving measurement control information associated with the
measurement from a network node;
" determining a frequency bandwidth for performing the measurement; and
transmitting measurement information associated with the determined

frequency bandwidth.

16. A method of supporting a measurement at a network node in a
mobile communication system, comprising:

transmittihg a first message including measurement information
associated with the measurement to a mobile terminal;

receiving, from the mobile terminal, a second message including
information associated with at least one of a frequency bandwidth and a time
interval determined with which the mobile terminal for performing the
measurement; and

scheduling data for the service in consideration of the at least one of a

frequency bandwidth and a time interval.

13
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