wO 2008/084938 A 1 |00 0 00O O 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
17 July 2008 (17.07.2008)

lﬂb A0 OO O

(10) International Publication Number

WO 2008/084938 Al

(51) International Patent Classification:
HO04B 17/00 (2006.01)

(21) International Application Number:
PCT/KR2008/000033
(22) International Filing Date: 3 January 2008 (03.01.2008)
Korean

English

(25) Filing Language:
(26) Publication Language:

(30) Priority Data:
10-2007-0003890 12 January 2007 (12.01.2007) KR

(71) Applicant (for all designated States except US): ELEC-
TRONICS AND TELECOMMUNICATIONS RE-
SEARCH INSTITUTE [KR/KR]; 161, Gajeong-dong,
Yuseong-gu, Daejon 305-350 (KR).

(72) Inventors; and

(75) Inventors/Applicants (for US only): KIM, Jae-He-
ung [KR/KR]; #106-807 Sejong Apt., Jeonmin-dong,
Yuseong-gu, Daejon 305-728 (KR). KIM, Jung-Im
[KR/KR]; #102-706 Mugunghwa Apt., Wolpyeong-dong,
Seo-gu, Daejon 302-280 (KR). LEE, Kyoung-Seok

(74)

(81)

(34)

[KR/KR]; #106-1005 Dungji Apt., Dunsan 2-dong, Seo-gu,
Daejon 302-734 (KR). RYU, Byung-Han [KR/KR];
#118-604 Hanbit Apt., Eoeun-dong, Yuseong-gu, Dae-
jon 305-755 (KR). BANG, Seung-Chan [KR/KR];
#115-1502 Nuri Apt., Wolpyeong-dong, Seo-gu, Daejon
302-280 (KR).

Agent: SHINSUNG PATENT FIRM; ID Tower #601,
Jungdaero 105 (99-7, Garak-dong), Songpa-gu, Seoul
138-805 (KR).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AOQ, AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
1L, IN, IS, JP, KE, KG, KM, KN, KP,KZ, LA, LC, LK, LR,
LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO,
RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,

[Continued on next page]

(54) Title: A METHOD OF REPORTING MEASUREMENT INFORMATION IN PACKET BASED CELLULAR SYSTEM

(57) Abstract: Disclosed is a method for

User terminal Serving base station efficiently reporting measurement information
Broadcast neighbor base station information required for handover in active- state terminals
and handover information executing a power-saving operation in a
Nl N s401 packet-based communication system.  The
Execute RRC connection for packet service meﬂ.md H}CIUdeS the Stt",ps of : () rec'elvmg
~sm /408 a discontinuous reception (DRX) period, a
Declde operation to be discontinuous transmission (DTX) period, and
erforme a measurement information report parameter
Discuss DRX/DTX parameter and performed betieen ORK and DX that decided b b tpt- P d b
measurement Information report parameter at are decided by a base station; and (b)
Rl ~sm - 8405 measuring channel quality according to
Decide DRY/OTX parameter and a measurement information report period
measurement information included in the measurement information
report parameter i
Inform DRX/DTX parameter report parameter, and reporting measurement
and measurement information report parameter information formed based on the measurement
h "\ 8408 information report parameter by using radio
Execute DRY/DTX and report measurement information resources allocated by the base station.
based on measurement information report parameter
$408 N 407
Decide whether to change
measurement Information
report parameter Change and report measurement
T information report parameter
 S410 | "\ 5109
Measurement [nformation
report event ocours Request for meastrement
information report resources
s ] S412
Aocate upiink resources
for measurement information report
Report measurement information
5413 i

Samsung Ex. 1008, Page 1 of 38



WO 2008/084938 A1 {000 00000000 00 0O

GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, Published:

7ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), —  with international search report
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,

FR, GB, GR,HR,HU, IE, IS, IT, LT, LU, LV, MC, MT, NL,

NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,

CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Samsung Ex. 1008, Page 2 of 38



WO 2008/084938 PCT/KR2008/000033

10

15

20

25

30

35

DESCRIPTION
A METHOD OF REPORTING MEASUREMENT INEFORMATION IN PACKET
BASED ON CELLULAR SYSTEM

TECHNICAL FIELD

The present invention relates to a measurement
information reporting method in a packet-based
communication system; and, more particularly, to a method
for efficiently reporting measurement information
required for an active-state terminal executing a power-
saving operation to perform handover in a packet-based

communication system.

BACKGROUND ART

When terminals perform call setup to provide a
service 1in a Wideband Code Division Multiple Access
(WCDMA) circuit-based cellular system, the terminals
transit into an active state in which they maintain radio
resource control (RRC) connection. The terminals in
active state can transmit control information or packets
through a configured dedicated channel whenever they
require the transmission of control information/packet
data according to buffer status or wireless channel
environment. Therefore, the terminals report measurement
information on a serving cell and neighbor cells at a
measurement information report period that 1is set up in
advance in order to execute handover. The transmission
channel between a terminal and a base station 1is
maintained wuntil the base station and the terminal
terminate the service and the terminal releases radio
resources used 1in the service to transit into an idle
state. Although the terminal is in the idle state, a
network collects measurement information from the
terminal at the measurement information report period to

perform network management on the basis of a cell to
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which the terminal belongs. Alsc, the terminal may
report measurement information to the network when the
terminal decides that handover triggering is needed.

In a packet-based cellular system, however, a
transmission channel for transmitting packet information
does not provided dedicatedly to a corresponding terminal
until the end of a packet service between the terminal
and a base station, even though the terminal is in the
active state for the service. In other words, although a
logical channel for transmitting packet data continues to
exist, radio resources, which are physical channels, are
shared by a plurality of terminals under the coverage of
a base station. Control operation related to radio
resource allocation is carried out by the base station.
Specifically, an RRC function and a scheduler of the base
station take charge of allocating and scheduling radio
resources.

For example, a 3rd-Generation Partnership Project
(3GPP) Long Term Evolution (LTE) system is a packet-based
system providing services. When RRC connection is set up
to provide a packet service between a base station and a
terminal in a packet-based cellular system, the terminal
transits 1nto the active state. When the service is
terminated or no packet data to be transmitted are
generated for more than a predetermined time, the
terminal may transit into the idle state under the
control of the base station.

When the terminal is in the active state, the base
station allocates radio resources for transmitting packet
data to the terminal according to quality of service
(QoS) and burst characteristics. The radio resources are
allocated semi-statically, persistently, or dynamically
according to scheduling performance in an RRC layer and a
medium access control (MAC) layer of the base station.

Generally, the QoS and such burst characteristics

2
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of the packet service as packet data size and packet
generation frequency are different according to whether

the packet service i1s a real-time service or non-real

time service. Also, allocation of radio resources for
providing a service is affected as well. This factor is
called activity level or activity factor. Ultimately;

the scheduler of a base station allocates radio resources
for transmitting packet data according to the activity
factor.

Meanwhile, when a terminal does not transmit or
receive packets 1in a packet-based cellular system, the
terminal needs to execute an operation for saving power.
An active-state terminal as well executes a power-saving
operation 1in a packet-based cellular system during a
discontinuous reception (DRX) period or a discontinuous
transmission (DTX) period to save power consumption.
Basically, a terminal executes the power-saving operation
according to DRX/DTX period that are set up between the
terminal and a base station. To take an example, an
active-state terminal remains in a sleep mode for the
predetermined DRX/DTX period, and wakes up at the end of
the periods to decode control signal blocks transmitted
from the base station.

Also, in order to support handover, which is one
of the most important functions of a cellular system, the
terminal measures quality information not only of a
serving cell that 1s currently on service but also
neighbor cells as well and reports the quality
information to the base station.

The active-state terminal should execute the
power-saving operation in a duration when no data burst
out according to the predetermined discontinuous DRX/DTX
period in the packet-based cellular system, while
transmitting/receiving packet data through radio

resources allocated by the scheduler of the base station.

3
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Then, the terminal should report the measured quality
information of the serving cell and neighbor cells for
handover.

Fig. 1 exemplarily shows an operation of an
active-state receiving a packet service that is generally
performed according to discontinuous DRX/DTX period.

An active-state terminal receiving a service in a
packet-based cellular system exchanges packet data with a
base station through radio resources addressed by a
scheduler of the base station according to scheduling
information. The terminal executes a power-saving
operation based on DRX/ and/or DTX parameters i1in a

DRX/DTX operation section 12, which is not a packet data

exchange section 11, to save power consumed in the
terminal. The DRX/DTX parameters basically include
DRX/DTX periods 13. The DRX/DTX periods 13 include

DRX/DTX duration 14 and monitoring duration 15. In the
DRX/DTX duration 14, the terminal does not transmit or
receive packets to or from the base station to reduce its
power consumption. In the monitoring duration 15, the
terminal monitors information transmitted from the base
station. The information involves information directing
the terminal to receive downlink packets such as paging
information.

In order to transmit packet data from the base
station to the terminal in the DRX/DTX operation section,
the base station transmits to the terminal information
directing the terminal to receive data in the monitoring
duration. When the terminal receives the data and
acknowledges to the base station, the base station
transmits downlink packet data.

Also, in order to transmit uplink packet
information from the terminal to the base station, the
terminal executes one of the following processes after

DRX/DTX operation ends. At first, after the terminal

4
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ends the DRX/DTX operation, the terminal tries a random
access to the base station to receive radio resources
allocated thereto. Secondly, the base station transmits
scheduling information to the terminal 1in a duration
5 where the terminal is awake, which is the monitoring
duration 15, following the ends of a DRX/DTX period and
allocates uplink radio resources. Thirdly, uplink radio
resources are allocated in the duration when the terminal
1s awake according to a protocol predetermined between
100 the base station and the terminal.

Meanwhile, handover is one of the most important
functions of a cellular communication system. Active-
state terminals should be able to transmit measurement
information on a serving «c¢ell and neighbor cell

15 periodically or if necessary in order to smoothly perform
handover. In the packet data exchange section 11 where
packet data are exchanged between the base station and
the terminal, the terminal can transmit the measurement
information to the base station through one of the

20 following three methods. A first one is that the base
station allocates additional uplink radio resources for
the report of the measurement information. A second one
is that the terminal transmits the measurement
information along with packet data by using the allocated

25 uplink radio resources. The third one 1is that the
terminal requests the base station to allocate radio
resources to be wused for reporting the measurement
information through the allocated uplink radio resources.

As described above, since an active-state terminal,

30 too, operates according to DRX/DTX periods to save power
in a packet-based cellular system, it is required to
develop a method for the terminal performing power-saving
operation to report measurement information on a serving
cell and néighbor cells for the sake of handover.

35
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DISCLOSURE

TECHNICAL PROBLEM

An embodiment of the present invention, which is
devised to overcome the shortcomings of related art, is

5 directed to providing a measurement information reporting
method for efficiently reporting measurement information
on a serving cell and neighbor cells which is required
for an active-state terminal executing power-saving
operation to perform  handover in a packet-based

10 communication system.

Other objects and advantages of the present
invention can be understood by the following description,
and become apparent with reference to the embodiments of
the present invention. Also, it 1is obvious to those

15 skilled in the art of the present invention that the
objects and advantages of the present invention can be

realized by the means as claimed and combinations thereof.

20 TECHNICAL SOLUTION
In accordance with an aspect of the present
invention, there 1is provided a method for reporting
measurement information about a serving base station and

neighbor base stations in a packet-based communication

25 system, the method which includes the steps of: (a)
receiving a discontinuous reception (DRX) period, a
discontinuous transmission (DTX) period, and a

measurement information report parameter that are decided
by a base station; and (b) measuring channel quality
30 according to a measurement information report period
included in the measurement information report parameter,
and reporting measurement information formed based on the
measurement information report parameter by using radio

resources allocated by the base station.
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In accordance with another aspect of the present
invention, there 1is provided a method for reporting
measurement information about a serving base station and
neighbor base stations in a packet-based communication

5 system, the method which includes the steps of: (a)

deciding a discontinuous reception (DRX) period, a
discontinuous transmission (DTX) period, and a
measurement information report parameter; (b)

transmitting the DRX period, the DTX period, and the
10 measurement information report parameter decided above to
a terminal; and (c) measuring channel quality according
to a measurement information report period included in
the measurement information report parameter, and
receiving measurement information formed based on the
15 measurement information report parameter by using

allocated radio resources.

ADVANTAGEOUS EFFECTS
The measurement information reporting method of
20 the present invention described above can measure and
report information on base stations of a serving cell and
neighbor cells based on measurement information report
parameters that are set wup by the respective base
stations to support handover at active-state terminals
25 executing a power-saving operation in a packet-based

communication system.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 exemplarily shows an operation of an

30 active-state that is generally performed according to
DRX/DTX periods.

Fig. 2 illustrates a typical measurement

information report period according to a DRX/DTX
operation period.

35 Fig. 3 illustrates a DRX/DTX period for a real-
7
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time service and a measurement information report period.

Fig. 4 1s a flowchart describing a measurement
information reporting method in accordance with an
embodiment of the present invention.

5 Fig. 5 1is a flowchart describing a measurement
information reporting method in a base station in
accordance with an embodiment of the present invention.

Fig. 6 1is a flowchart describing a measurement
information reporting method in a terminal in accordance

10 with an embodiment of the present invention.

BEST MODE FOR THE INVENTION
The advantages, features and aspects of the
invention will become apparent from the following
15 description of the embodiments with reference to the
accompanying drawings, which is set forth hereinafter;
When it is considered that detailed description on a
related art may obscure a point of the present invention,
the description will not be provided herein. Hereinafter,
20 specific embodiments of the present invention will be
described with reference to the accompanying drawings.
Discontinuous reception (DRX) and discontinuous
transmission (DTX) periods may be different according to
quality of service (QoS) and attributes of a packet
25 service, capability of a terminal, and aforementioned
activity factor. For example, the DRX and DTX periods
may be 10 milliseconds or so in case of a real-time
service, and it may be even 0 milliseconds in an extreme
case. The DRX and DTX periods may range up to about 1
30 second and the maximum time defined by a system, when a
service is not sensitive to time delay such as a non-real
time service. Therefore, the terminal executing the
power-saving operation should report measurement
information at a period related to the DRX and DTX

35 periods to efficiently report the measurement information.
8
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Otherwise, the report of measurement information may
collide with the power-saving operation.

Fig. 2 1illustrates an example where a typical
terminal executing a power-saving operation reports

5 measurement information based on a protocol predetermined
between a base station and the terminal.

The base station sets up a measurement information
report period as well when it sets up DRX and DTX periods
for power-saving operation. Also, the base station sets

10 up the measurement information report period according to
loading status of the base station, a network environment,
e.g., wireless channel environment, and an activity
factor of the terminal acquired based on a provided
service.

15 It 1s efficient to set wup the measurement
information report period to be multiple numbers of the
DRX and DTX periods. Consequently, the minimum unit of
the measurement information report period is the DRX and
DTX periods of a corresponding terminal. The base

20 station can change the measurement information report
period at a certain time moment. The terminal may
perform measurement for a long time duration 32 to report
measurement information in detail in the measurement
information report duration 31. However, the measurement

25 should be carried out while the terminal maintains the
DRX/DTX periods for power~saving operation. In other
words, the measurement operation and the DRX/DTX periods
cannot be independent from each other in the terminal,
and the terminal should measure quality information of a

30 serving cell and neighbor cells even in a sleep duration
of the DRX operation. The monitoring duration for
monitoring downlink control information from the base
station follows the predetermined DRX/DTX periods.

Uplink physical layers should be synchronized to

35 maintain orthogonality among terminals during uplink data
9
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transmission in a packet-based cellular system based on
Orthogonal Frequency Division Multiple Access (OFDMA).
Therefore, not only terminals transmitting/receiving
packets but also terminals executing the power-saving
operation should have their physical layers synchronized
at the moment when they transmit uplink packets.

Terminals executing the power-saving operation
according to DRX/DTX periods may maintain uplink physical
layer synchronization even in the middle of the power-
saving operation according to an activity factor of the
provided service, or they may not maintain physical léyer
synchronization 1in a predetermined time after they
transit into DRX/DTX operation mode. Particularly, they
need to maintain uplink physical layer synchronization in
case of a real-time service where radio resources are
periodically allocated according to the DRX/DTX periods.

Fig. 3 illustrates an example of operation
according to DRX/DTX periods. In case of a real-time
service, a base station and a terminal periodically
allocates radio resources for packet transmission for
each DRX/DTX period. In this case, the terminal can
report measurement information through radio resources
allocated thereto for each DRX/DTX period according to a
pre-established measurement information report parameter.
Also, the base station can direct the terminal to report
measurement 1information along with the transmission of
packet data. The terminal, too, can report measurement
information through the uplink radio resources allocated
thereto or request the base station to allocate uplink
radio resources for the transmission of the measurement
information, although the measurement information report
period has yet come.

The méasurement information vreport parameter may
include a measurement information report period, a

measurement information report object, and a measurement

10
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information report content. In addition, the measurement
information report parameter may further include
information defining measurement information report
requirements for a case when an event occurs, which will

5 be called an event-driven measurement information report
requirements.

The measurement information report period is set
up to be a multiple number of the DRX/DTX periods. The
measurement information report object includes the range

100 of neighbor cells to be measured. Generally, the base
station broadcasts a list of neighbor base stations, or
neighbor cells, by using system information. The range
of neighbor cells to be measured is decided in the 1list
of neighbor cells to be measured.

15 Meanwhile, when the system information does not
include the neighbor «cell information, the terminal
requests the base station through an additional control
signaling and receives the neighbor cell information, or
it checks neighbor cells with its cell search function

20 and measures information about the neighbor cells.

The measurement information report content may
include radio channel quality report wvalues of the
serving cell and neighbor cells, a measurement section
value, and the inference level from the neighbor cells.

25 The radio channel quality report value includes a section
average value and a standard deviation wvalue of channel
quality for a system band and a section average value and
a standard deviation value of channel quality for a
frequency group in a system band. The measurement

30 section value denotes time taken for the measurement.

Meanwhile, the information on the event-driven
measurement information report requirements denotes
requirement information for reporting measurement
information with no regard to the measurement information

35 report period and the DRX/DTX operation under the
11
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following specific conditions. The specific conditions
may include a first case where the quality of the serving
cell 1s deteriorated and thus handover should be
requested, a second case where there is a target cell

5 superior to the serving cell by a predetermined level and
thus handover should be requested, and a third case where
the quality of the provided service does not satisfy
requirements.

The control and parameter setup for reporting the

10 measurement information are established through
discussion between the base station and the terminal. Of
course, the measurement information report parameter may
be changed. The change in the measurement information
report parameter is carried out through the following two

15 methods.

First, the measurement information report
parameter can be changed by exchanging control
information. To be specific, the base station decides to
change the measurement information report parameter based

20 on measurement information report information, and change
the measurement information report parameter by
exchanging control information with the terminal.

Secondly, the terminal can change the measurement
information report parameter without exchanging control

25 information. To be specific, the base station informs
the terminal of a set of available measurement
information report parameters, and the terminal changes
the measurement information report parameter into a
proper parameter among the parameters of the set.

30 Herein, the measurement information report
parameter 1is changed by exchanging control information.
Although the measurement information report parameter can
be set up properly by exchanging additional information
between the base station and the terminal, signaling

35 overhead caused by the transmission of control

12

Samsung Ex. 1008, Page 14 of 38



WO 2008/084938 PCT/KR2008/000033

information exists. Differently from the method, the
method of changing the measurement information report
parameter without exchanging control information does not
cause signaling overhead but it may report measurement
S information that does not suitable for an event of the
base station. This is because the base station sets up a
set of available measurement information report
parameters 1in advance and the terminal changes the
measurement information report parameter into a proper
10 parameter among the parameters of the set according to
the event without exchanging control information.
Likewise, a change in the measurement information
report period should be carried out through definite
signaling with the base station when the measurement
15 information report parameter is exchanged without
exchanging control information. A change 1in other
parameters may be independently performed by the terminal.
Hereinafter, examples of changeable measurement
information parameters will be described. A measurement
20  information report parameter is changed by selecting one
among a plurality of measurement information report types
according to the standard deviation of a measurement
result. For example, when the standard deviation of a
measurement result performed for a predetermined time
25 period falls in a predetermined range, a type of a
measurement information report message which forms a
measurement information report parameter by excluding
some of measurement information report objects or
reducing a measurement information report content so that
30 report load is decreased. However, when the standard
deviation of the measurement result performed for a
predetermined time period 1is out of the predetermined
range, a type of a measurement information report message
which forms a measurement information report parameter by

35 adding a measurement information report object or

13
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increasing the measurement information report content so

that report load is

shows

measurement

increased.

information

The following Table 1

report objects and

measurement information report contents according to the

5 types of measurement information report messages.

Table 1
Type of
MI report | MI report object | MI report content
message
Secticn average value and standard
deviation of channel quality for system
Serving cell band; and section average value and
standard deviation of channel quality
1
for a frequency group in system band
All cells listed | Section average value and standard
on neighbor cell | deviation of channel quality for system
list band
Section average value and standard
Serving cell deviation of channel quality for system
band
2
All cells listed
Section average value of channel
on neighbor cell
quality for system band
list
All cells listed
Section average value of channel
3 on neighbor cell
quality for system band
list
14
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Section average value and standard
Serving cell deviation of channel quality for system
band
4 Some cells
Section average value and standard
listed on
deviation of channel quality for system
neighbor cell
band
list (2-tiered)
Some cells
Section average value and standard
listed on
5 deviation of channel quality for system
neighbor cell
band
list (2-tiered)
Section average value and standard
Serving cell deviation of channel quality for system
band
6 Some cells
Section average value and standard
listed on
deviation of channel quality for system
neighbor cell
band
list (l-tiered)
Some cells
Section average value and standard
listed on
7 deviation of channel quality for system
neighbor cell
band
list (l-tiered)
Section average value and standard
deviation of channel quality for system
8 Serving cell band; and section average value and
standard deviation of channel quality
for a frequency group in system band

15
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Section average value and standard
9 Serving cell deviation of channel quality for system

band

*MI denotes measurement information.

Fig. 4 1is a flowchart describing a measurement

information reporting method to support handover in
5 accordance with an embodiment of the present invention. |

In step S401, a terminal receives a handover-
related threshold value information carried over system
information from a base station before a packet service
is initiated. In step S402, the base station and the

10 terminal executes radio resource control (RRC) connection
to provide the packet service. The RRC connection
between the base station and the terminal may be carried
out in a known technology. In the step S401, when a
serving base station does not broadcast neighbor cell

15 information, the terminal may request the base station to
send the neighbor cell information through an additional
control signaling process. Also, the terminal checks
neighbor cells with its cell search function, measures
the downlink channel quality of the neighbor cells, and

20 reports the measurement information to the serving base
station.

If necessary, a DRX/DITX parameter for executing a
power-saving operation in an active-state terminal may be
set up along with the RRC connection according to quality

25 of service (QoS) and attributions of the packet service.
Otherwise, the DRX/DTX parameter may be set up through an
additional process after the base station decides the
DRX/DTX in the middle of the packet service in step S403.
Herein, the base station may discuss the DRX/DTX

30 parameter and the measurement information report

parameter with the terminal in step S404 so that the base

16
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station can decide related parameters in step S405.

In step S406, the Dbase station informs the
terminal of the decided DRX/DTX parameter and the
measurement information report parameter. The

5 measurement information report parameter can be set up as
the base station transmits an index indicating the type
of a measurement information report message to the
terminal according to a measurement information report
message forming method. In short, the measurement

10  information report parameter can be set up by selecting
any one among the types of measurement information report
messages shown in the Table 1 in the base station, and
informing the terminal of an index corresponding to the
selected measurement information report message type.

15 In step S407, the terminal measures information on
the serving cell and neighbor cells at every measurement
information report period while executing the DRX/DTX
operation based on the parameter set up by the base
station, and reports the measured information.

20 Meanwhile, in step S408, the terminal decides
whether to change the measurement information report
parameter when a predetermined condition is satisfied,

and if necessary, it changes the measurement information

report parameter. When the terminal changes the
25 measurement information report parameter without
exchanging any control information, it changes the

measurement information report parameter and reports the
measurement information based on the changed parameter in
step S54009. Otherwise, when the terminal changes the
30 measurement information report parameter by exchanging
control information, the terminal changes the measurement
information report parameter through an additional
process without the ©base station, and reports the
measurement information based on the changed parameter in

35 the step S409.

17
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Also, in step 5410, the terminal executes an
event-driven measurement information report when a
predetermined condition is satisfied while the terminal
executes measurement information report periodically

5 based on the measurement information report parameter.
When there are no wuplink radio resources for the
measurement information report, the terminal stops the
DRX/DTX operation and requests the base station for radio
resources to be used to report the measurement

10 information in step S411. 1In steps S412 and S413, when
the base station allocates resources for the measurement
information report, the terminal executes the event-
driven measurement information report by using the
allocated resources.

15 Fig. 5 1is a flowchart describing a measurement
information reporting method for handover in a base
station in accordance with an embodiment of the present
invention.

In step 5501, a serving base station broadcasts

20 neighbor cell information and handover-related threshold
value information through a broadcast channel.
Broadcasting the neighbor cell information and handover-
related threshold value information through a broadcast
channel from the serving base station is optional and the

25 process may be realized in other ways as described above.

In step S502, the serving base station executes
radio resource control (RRC) connection with a terminal
present in its cell through a typical process. In step
5503, the serving base station discusses DRX/DTX periods

30  for power-saving operation and a measurement information
report parameter of the serving cell and neighbor cells
for the sake of handover with the terminal. In step S$S504,
the base station decides a DRX/DTX parameter and a
measurement information report parameter. In step S$505,

35 the base station informs the terminal of the decided

18
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DRX/DTX parameter and measurement information by using
the allocated radio resources.

In step S506, the Dbase station receives the

measured information of the serving cell and/or neighbor

5 «cells based on the measurement information report

parameter transmitted from the terminal. In step S507,

the base station transits into a waiting mode and, in

steps 8508 and S$S509, the base station exchanges control

information with the terminal, changes the measurement

10 information report parameter, and informs the terminal of
the changed measurement information report parameter,
when the measurement information report parameter needs
to be changed based on the measurement information
transmitted from the terminal. This process involves

15 changing the measurement information report parameter
through exchange of control information. When the
measurement information report parameter is changed
without exchanging control information, the process of
the steps S508 and S509 is omitted.

20 Meanwhile, when the base station receives a radio
resource allocation request for the report of the
measurement information from the terminal in step S510,
it allocates wuplink radio resources for measurement
information report in step $S511, and transmits the

25 allocated radio resources to the terminal. To sum up,
the process where the base station allocates radio
resources upocn a request from the terminal and informs
the terminal of the allocated radio resources may be
performed through a typical procedure.

30 _ Fig. 6 1s a flowchart describing a measurement
information reporting method for handover in a terminal
in accordance with an embodiment of the present invention.

In step S601, a terminal receives neighbor cell
information and handover-related threshold value

35 information from a serving base station through a

19
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broadcast channel. When the serving base station does
not broadcast the neighbor cell information and handover-
related threshold value information, the terminal may
request the serving base station for neighbor cell

5 information and receive it through an additional control
signaling process. Also, the terminal may check neighbor
cells with its cell search function, measure downlink
channel quality of the neighbor cells, and reports the
measurement information to the serving base station.

10 In step S602, the terminal sets wup an RRC
connection with the serving base station through a
predetermined access procedure. Subsequently, the
terminal discusses a DRX/DTX parameter for power-saving
operation and a measurement information report parameter

15 for handover with the serving base station through the
RRC connection in step S603. In step S604, the terminal
receives a DRX/DTX parameter and a measurement
information report parameter that are decided by the
serving base station. Herein, the terminal may set up a

20 measurement information report parameter by receiving an
index indicating the type of a measurement information
report message from the serving base station according to
a measurement information message forming method.
According to another method, the terminal may receive a

25 set of available measurement information report
parameters from the serving base station.

In step S606, the terminal measures information
about the serving base station and the neighbor cells
according to a measurement information report period

30 included in the measurement information report parameter
and reports the measurement information to the serving
base station by using radio resources allocated by the
serving base station. In other words, the terminal
executing a power-saving operation wakes up at the

35 measurement information report period included in the
20
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measurement information report parameter, measures
channel qualities of the serving cell and neighbor cells,
decodes control signal blocks transmitted from the
serving base station at the measurement information
5 report period, checks radio resources information
allocated for measurement information report, and reports
the measurement information by wusing allocated radio
resources.
In step S607, the terminal decides whether to
10 change the measurement information report parameter based
on a measurement result acquired after measurement for a
predetermined time period. In other words, the terminal
decides whether to change the type of a measurement
information report message based on whether a standard
15 deviation of the measurement result acquired after
measurement for a predetermined time period falls in or
out of a predetermined range. When the terminal needs to
change the measurement information report parameter in
step Se08, the terminal changes the measurement
20 information report parameter by exchanging control
information, which 1is described above, or changes it
without exchanging any contrecl information in step S609.
In step S610, the terminal reports measurement
information based on the changed measurement information
25 report parameter.
Meanwhile, when a specific event occurs in step
5611, the terminal requests the serving base station to
allocate radio resources for measurement information
report in step S612 to report measurement information
30 regardless of the DRX/DTX period. In step S613, the
terminal reports the measurement information by using the
radio resources allocated by the base station.
The method of the present invention described
above may be programmed for a computer. Codes and code

35 segments constituting the computer program may be easily

21
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inferred by a computer programmer of ordinary skill in

the art to which the present invention pertains. The

computer program may be stored 1in a computer-readable

recording medium, i.e., data storage, and it may be read

5 and executed by a computer to realize the method of the

present invention. The recording medium includes all
types of computer-readable recording media.

While the present invention has been described

with respect to certain preferred embodiments, it will be

10 apparent to those skilled in the art that various changes

and modifications may be made without departing from the

scope of the invention as defined in the following claims.

Industrial Applicability
15 The present invention measures and report
information about a serving base station and neighbor
base stations based on a measurement information report
parameter, which is set up by the serving base station,
to support active-state terminals executing a power-
20 saving operation to perform handover in a packet-based

communication system.

22
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WHAT IS CLAIMED IS

1. A method for reporting measurement
information about a serving Dbase station and neighbor
5 Dbase stations in a packet-based communication system,
comprising:
(a) receiving a discontinuous reception (DRX)
period, a discontinuous transmission (DTX) period, and a
measurement information report parameter that are decided
10 by a base station; and
(b) measuring channel qguality according to a
measurement information report period included in the
measurement information report parameter, and reporting
measurement information formed based on the measurement
15 information report parameter by using radio resources

allocated by the base station.

2. The method of claim 1, further comprising the

step of:
20 (c) changing the measurement information report
parameter according to a standard deviation of a
measurement result acquired after measurement for a

predetermined time.

25 3. The method of claim 1, wherein the
measurement information report parameter includes at
least any one among the measurement information report
period, a target base station whose measurement
information is to be reported among the serving base

30 station and the neighbor base stations, and a measurement
information report content including radio channel

quality information.

23

Samsung Ex. 1008, Page 25 of 38



WO 2008/084938 PCT/KR2008/000033

4. The method of claim 1, wherein the
measurement information report period is a multiple

number of the DRX period and the DTX period.

5 5. The method of claim 3, wherein the
measurement information report parameter further includes
event-driven measurement information report requirement
information for reporting measurement information without

regard to the DRX period and the DTX period.

10
6. The method of claim 5, further comprising the
steps of:
requesting the serving base station to allocate
radio resources; and
15 reporting measurement information formed based on

the measurement information report parameter by using the
radio resources allocated by the serving base station

in order to report the measurement information
based on the event-driven measurement information report

20 requirement information.

7. The method of claim 2, wherein in the step

(c),
the serving base station decides to change the
25 measurement information report parameter based on the
standard deviation of the measurement result acquired
after measurement for a predetermined time, and the
measurement information report parameter is changed
through exchange of control signals with the serving base

30 station.

8. The method of claim 2, wherein the step (c¢)

includes the steps of:

24
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receiving a set of available measurement

information report parameters from the serving base
station; and

changing the measurement information report

S parameter by selecting one from the received measurement

information report parameter set based on the standard

deviation of the measurement result acquired after

measurement for a predetermined time.

10 9. A method for reporting measurement
information about a serving base station and neighbor
base stations 1in a packet-based communication system,
comprising the steps of:

(a).deciding a discontinuous reception (DRX) period,

15 a discontinuous transmission (DTX) period, and a
measurement information report parameter;

(b) transmitting the DRX period, the DTX period,
and the measurement information report parameter decided
above to a terminal; and

20 (c) measuring channel quality according to a
measurement information report period included in the
measurement information report parameter, and receiving
measurement information formed based on the measurement
information report parameter by using allocated radio

25 resources.

10. The method of claim 9, further comprising the
step of:
(d) changing the measurement information report

30 parameter.

11. The method of claim 9, wherein the
measurement information report parameter includes at
least any one among the measurement information report

35 period, a target base station whose measurement
25
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information is to be reported among the serving base
station and the neighbor base stations, and a measurement
information report <content including radio channel

quality information.

5
12. The method of claim 9, wherein the
measurement information report period 1is a multiple
number of the DRX period and the DTX period.

10 13. The method of claim 11, wherein the
measurement information report parameter further includes
event-driven measurement information report requirement
information for reporting measurement information without
regard to the DRX period and the DTX period.

15

14. The method of claim 13, further comprising
the steps of:

receiving a radio resource allocation request from
the terminal; and

20 allocating radio resources for measurement

information report and informing the terminal of the
allocated radio resource information; and
receiving measurement information formed based on
the measurement information report parameter through the
25 allocated radio resources,
in order to report the measurement information
based on the event-driven measurement information report

requirement information.

30 15. The method of claim 10, wherein in the step
(d),

whether to change the measurement information

report parameter is decided based on a standard deviation

of a measurement result acquired by the terminal after

35 measurement for a predetermined time, and the measurement

26

Samsung Ex. 1008, Page 28 of 38



WO 2008/084938 PCT/KR2008/000033

10

information report parameter is changed through exchange

of control signals with the terminal.

l6. The method of claim 10, wherein the step (d)
includes the steps of transmitting a set of available
measurement information report parameters to the terminal,
selecting one from the measurement information report
parameter set in the terminal, and changing the
measurement information report parameter with the
selected measurement information report parameter in the

terminal.

27
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FIG. 4
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FIG. 5

*
- 8501

Broadcast neighbor base station
information and handover information

| 5502
Set up RRC connectlon
i  S503

Discuss DRX/DTX parameter and measurement
Information report parameter with terminal

' S50

Decide DRX/DTX parameter and measurement
information report parameter

i /8505

inform terminal of decided DRX/DTX
parameter and measurement
Information report parameter

>
5506
Recelve measurement Information
v 8507
Wait
' 8510 , 5508
Recelve radio resource allocation request Change measurement
to report measurement Information Information report parameter
| P i  §509
Allocate uplink radio resources Inform terminal of changed measurement
to report measurement Information information report parameter

Samsung Ex. 1008, Page 34 of 38



WO 2008/084938 PCT/KR2008/000033

6/6
FIG. 6
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