DESCRIPTION TITLE OF THE INVENTION CHANNEL QUALITY
INFORMATION REPORTING METHOD, BASE STATION, AND USER
TERMINAL TECHNICAL FIELD The present invention generally relates to a
channel quality information reporting m‘é'tﬁod, a base 10 station, and user
equipment. BACKGROUND ART In an HSDPA (High Speed Downlink
Packet Access) mobile communication environment, when a base 15 station
(eNodeB) performs scheduling to all¥e2& FadibG¥sources to user equipment
(hereinafter may be referred to as a user equipment terminal), a CQI
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BACKGROUND ART
In an HSDPA (High Speed Downlink Packet
Access) mobile communication environment, when a base
15 station (eNodeB) performs scheduling to allocate radio
resources to user equipment (hereinafter may be referred
to as a user equipment terminal), a CQl (Channel Quality
Indicator) reported from the user equipment iIs used.
More specifically, the user equipment receives a pilot
20 channel and the like from the base station, measures
quality information such as an SIR (Signal to
Interference Ratio), and feeds back the CQl to the base
station. Based on the CQI reported from the user
equipment, the base station performs the scheduling to
25 adequately allocate the radio resources (see Non Patent
Document 1).
In this case, however, a CQl report format, a
CQI transmission time interval, and a CQl report cycle
are constant as shown in FIG. 1. Namely user equipment
30 transmits the CQl based on a predetermined format, TTI
(Transmission Time Interval), and reporting cycle.
Non Patent Document 1: 3GPP TS 25.214, “Physical
layer procedures (FDD)”



DISCLOSURE OF INVENTION PROBLEMS TO BE SOLVED BY THE
INVENTION On the other hand, in a next-generation mobile communication
environment such as 3GPP Evolved UTRA and UTRAN, a base station may
allocate resources blocks to user equip?ﬁent where the resource blocks are
generated by dividing the system bandwidth in the frequency domain. In
such a mobile communication environment, the user 10 equipment has to
periodically feed back the CQI with respect to each frequency band to the
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channel status, the uplink overhead_may increase. On the other hand, if the
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S VA ronmant CEhe Jaar it prent has 26 periodically feed
back (report) the CQl with respect to each antenna of

15 the base station to the base station.

However, an adequate amount of information in

the frequency direction and in the time direction in the
CQI report may vary depending on a channel status and a
moving speed of the user equipment. For example, In a

20 case where the channel status changes significantly, it
may be desired that the CQl be fed back (reported) in
detail. However, if the CQl i1s set to be fed back
(reported) in more detail to respond to the requirement
from the user equipment in the mobile communication

25 system due to the significant change of the channel
status, the uplink overhead may increase. On the other
hand, 1T the CQIl i1s set to be fed back (reported) in
less detail (coarsely) in the mobile communication
system, it may affect link adaptation (AMC (Adaptive

30 Modulation and channel Coding), transmission power
control) and scheduling.

In other words, an adequate CQIl report format

(the number of transmission bits or an MCS (Modulation



(the number of transmission bits or an MCS (Modulation } and Coding
Scheme)), the CQI transmission time interval, and the CQI report cycle may
independently vary between different user equipment terminals. However, in
a case as shown in FIG. 1 where the Cé‘l report format, the CQI

transmission time interval, and the CQI report cycle are constant, it may not
be possible to achieve flexible CQI reports from the user equipment by
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provide an effective and flexible CQl report.

MEANS FOR SOLVING THE PROBLEMS
15 According to an aspect of the present
invention, there is provided a channel quality
information reporting method of reporting channel
quality information from user equipment to a base
station. The channel quality information reporting
20 method includes
a format determination step in which the base
station determines a channel quality information format
based on information of the user equipment;
a format transmission step in which the base
25 station transmits the determined channel quality
information format to the user equipment; and
a channel quality information generation step
in which the user equipment generates the channel
quality information based on the received channel
30 quality information format.
According to another aspect of the present
invention, there i1s provided a base station capable of
receiving channel quality information from user



According to another aspect of the present invention, there is provided a
base station capable of receiving channel quality information from user -4-
equipment. The base station includes a channel quality information format
determination section determining chanflel quality information format based
on information of the user equipment; a transmission section transmitting the
determined channel quality information format to the user equipment; and a
channePgd&meitformBfiontaceetsddm 10cedRang the channel quality

information based en grerriermineriaaninatiaibi soraatiar format.
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may be provided. ; ) )
10" receiving the channel quality information based on the

determined channel quality information format.
According to another aspect of the present
invention, there is provided user equipment capable of
transmitting channel quality information to a base
15 station. The user equipment includes
a receive section configured to receive a
channel quality information format determined by the
base station based on information of the user equipment;
and
20 a channel quality information generation
section configured to generate the channel quality
information based on the received channel quality
information format.

25 ADVANTAGEOUS EFFECT OF THE INVENTION
According to an embodiment of the present
invention, an effective and flexible CQl report may be
provided.

30 BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a schematic drawing showing a
conventional CQl feedback method;

FIG. 2 is a schematic drawing showing a CQI



30 BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1 is a schematic
drawing showing a conventional CQI feedback method; FIG. 2 is a
schematic drawing showing a CQI -5- feedback method according to an
embodiment of the present invention; F{GS. 3A and 3B are drawings
showing physical configurations of CQI feedback channels according to an
embodiment of the present invention; FIGS. 4A, 4B, and 4C are drawings

showifgeshglurasdheer arces keadbackenanhediirel pifottyas
placethpr P! raper#i @nffequency domain; 10 FIGS. 5A, 5B, and 5C are

drawings showing igutatio fiphe I ck c iori
is placed on a CQI '[ggggrt ir?é tlgrﬁgo %%g%?ﬁé%b%gsﬂgw@rﬁ@hﬁwr% élgll
CQI repRfigurticnacedrdity tdapdhnskdrhenstimedsneckdfng to an
ingentienh &d®merit colfioekdlipgese ot aibasmstpdion according to an
embodiment of the nt jpvention; G, 8is !Pﬁﬁ ia ser
equipment accordir%[%)%%ndeﬂrﬁbgﬁiofngﬂagf{ e%%sg%tglnve %or% F@%i%f

EXPLARRION & REFEHENTE S o fBRdias AcNane bs: WaR
EQUIRMENT tYFORMAIOMN bHEASOUREMENST 8EGT N rEa8:66)
FORMAT,RETERMINATION SECTION 25 105: SHARED DATA CHANNEL

GENERATION SECTION 107: CQI RECEIVE SECTION )
10 FIGS. 5A, 5B, and 5C are drawings showing

configurations of the CQl feedback channel when priority
is placed on a CQI report in a time domain;
FIG. 6 is a Fflowchart showing a CQl reporting
method according to an embodiment of the present
15 1nvention;
FIG. 7 is a block diagram of a base station
according to an embodiment of the present invention; and
FIG. 8 is a block diagram of user equipment
according to an embodiment of the present invention.
20
EXPLANATION OF REFERENCES
10: BASE STATION
101: USER EQUIPMENT INFORMATION MEASUREMENT SECTION
103: CQl FORMAT DETERMINATION SECTION
25 105: SHARED DATA CHANNEL GENERATION SECTION
107: CQl RECEIVE SECTION
109: SCHEDULING SECTION
111: MULTIPLEXING SECTION
113: TRANSMISSION SECTION
30 20: USER EQUIPMENT
201: RECEIVE SECTION
203: SEPARATION SECTION
205: CQl FORMAT RECEIVE SECTION



109: SCHEDULING SECTION 111: MULTIPLEXING SECTION 113:
TRANSMISSION SECTION 30 20: USER EQUIPMENT 201: RECEIVE
SECTION 203: SEPARATION SECTION 205: CQI FORMAT RECEIVE
SECTION -6- 207: SHARED DATA CH)&NNEL PROCESSING SECTION
209: CQI GENERATION SECTION 211: TRANSMISSION SECTION BEST
MODE FOR CARRYING OUT THE INVENTION Embodiments of the
present invegih arsAddderBRb b &ldNNRh rBBReESD iNe adidohPahying

drawings. Aczoodingde asEREROOIDRNSEEThEORresent 10 invention, to
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separately ermine a report format (the number of
transmission bits or an MCS (Modulation and Coding Scheme)), a CQI
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or_estimating a moving speed e user equipment based on anug|n
Moo ABEIHATom tcRERY EfigHeRT ARGTIVE and Tlexible CQl
report, a base station is configured to separately
determine a CQl format (CQl report format (the number of
transmission bits or an MCS (Modulation and Coding
Scheme)), a CQl transmission time interval, and a CQI
15 report cycle) with respect to the user equipment.

Further, as shown in FIG. 2, the base station
selects an optimal CQl format from among plural
candidate CQl formats based on the information items
(such as data rate, data size, and the like) received

20 from the user equipment upon initiating the
communications. Further, the base station may select
the optimal CQI format by measuring delay spread or
estimating a moving speed of the user equipment based on
an uplink received signal from the user equipment and

25 taking a result of the measurement or estimation into
consideration.

The selected CQl format is reported to the
user equipment through upper-layer signaling. 1In
accordance with the selected CQl format (designated CQI

30 report format (the number of transmission bits or the
MCS), designated CQl transmission time interval, and
designated CQIl report cycle), the user equipment
transmits the CQl to the based station



25 taking a result of the measurement or estimation into consideration. The
selected CQI format is reported to the user equipment through upper-layer
signaling. In accordance with the selected CQI format (designated CQI 30
report format (the number of transmissidn bits or the MCS), designated CQI
transmission time interval, and designated CQI report cycle), the user
equipment transmits the CQI to the based station The optimal CQI report
format, CQI transmi§§iofREI8akeril, KRBT fPdietycle®hay vary
depbenﬂ inghen ike Ebaneehetaintef-tha usarr& @qutnme@ﬁdhtrgfwﬂ,e/:/h@@v an
embodiment ent i tion.i ectiye ible CQI
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Herein, the CQI_ report cycle refers to a time interval between when a CQI
EPort S H38s A d e dhIRBA e next CQI report 20 is transmitted. The CQI
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used for a single CYld§Poga FaHlesalORAN NG RUTDE N Figurations
of CQl feedback channels according to an embodiment of
the present invention. The base station may change at

15 least one of the CQIl report cycle, CQl transmission time
interval, and the number of transmission bits in one
sub-frame or the MCS in the CQl format. Herein, the CQI
report cycle refers to a time interval between when a
CQI report is transmitted and when the next CQIl report

20 is transmitted. The CQI transmission time interval
refers to a time period occupied by a sub-frame(s) used
for a single CQIl report. Further, to change the number
of transmission bits in one sub-frame has the same
meaning as to change the MCS.

25 A value of CQl (CQI value) is generally
determined based on path loss, shadowing, and fading;
therefore when the CQl values are measured at closer
frequencies, time, or antennas, the measured CQl values
become basically similar values (this iIs because the

30 path loss and the shadowing have a similar effect). By
taking these into consideration, an effective and
flexible CQIl report is described below.

As shown in FIG. 3, for example, for user



of transmission bits in one sub-frame has the same meaning as to change
the MCS. 25 A value of CQI (CQI value) is generally determined based on
path loss, shadowing, and fading; therefore when the CQI values are
measured at closer frequencies, time,'c?r‘antennas, the measured CQI
values become basically similar values (this is because the 30 path loss and
the shadowing have a similar effect). By taking these into consideration, an
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FIGS. 4A, 4B, and 4C show configurations of

the CQI feedback channels when a higher priority is

15 placed on the CQI reports in a frequency domain. Namely
when the delay spread of the user equipment is large
(i.e., when a fluctuation of the channel status in the
frequency direction is large), i1t may be necessary to
put a higher priority on the CQIl reports in the

20 frequency domain. To that end, a physical channel
having a longer CQl transmission time interval is
allocated to the CQIl feedback channel. Further, a
longer CQI report cycle is to be provided.

Upon transmitting the CQI bits in one CQI

25 transmission time interval, the user equipment may
report a CQIl across the entire system bandwidth and a
CQl of the frequency band where the channel status is in
good condition instead of reporting the absolute
measured value of all the resource blocks. Further

30 alternatively, the user equipment may report the
absolute value of the CQl across the entire system
bandwidth and the difference values from the absolute
value. FIGS. 4B and 4C show CQIl formats where CQI



20 frequency domain. To that end, a physical channel having a longer CQI
transmission time interval is allocated to the CQI feedback channel. Further,
a longer CQI report cycle is to be provided. Upon transmitting the CQI bits in
one CQI 25 transmission time interval,‘ﬁfe user equipment may report a CQI
across the entire system bandwidth and a CQI of the frequency band where
the channel status is in good condition instead of reporting the absolute
measwa@lugsu® bf BRuke Fessiweedobre dsurlidr.36 Alehfativand théuser
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bandwidth with respect to the first antenna and an average value across the

ditire BEAGGRARAGRitY ab4pebEM'ELRCBAE AHERASS YaIsEfaEoss the
differeant i val usaartiviaptfouw I3Q| vekesdtaving thgodd chtinaeltéhstatand

and arganged e geCRNURY HLERAL ERRIRA BililRidRSliGe values.

On the other hand, as shown ) )
respect to a second antenna is reported as a difference

value and top four CQI values having a good channel

15 status and arranged iIn the descending order are reported
as the difference values. On the other hand, as shown
in FIG. 4C, a CQIl average value across all the CQI
values to be reported is reported as a reference
absolute value and top four CQl values having a good

20 channel status iIn both stream 1 and stream 2 and
arranged in the descending order are reported as the
difference values. By using both absolute value and
difference values, it may become possible to reduce the
number of bits representing the CQIl report. Especially

25 when the CQIl value across the entire bandwidth and the
CQl values of the corresponding frequencies are similar
to each other (i.e., when differences between the CQI
values are limited (small)), the number of bits
representing the CQI report may be more reduced when the

30 configuration shown in FIG. 4B i1s applied. On the other
hand, when the difference between the CQl values are
relatively large, the number of bits representing the
difference values may be more reduced when the



in FIG. 4C, a CQI average value across all the CQI values to be reported is
reported as a reference absolute value and top four CQI values having a
good 20 channel status in both stream 1 and stream 2 and arranged in the
descending order are reported as the diffsrence values. By using both
absolute value and difference values, it may become possible to reduce the

number of bits representing the CQI report. Especially 25 when the CQI value
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format determined a5 described above, user equipment terminals may
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values_from the absolute value in the_frequency direction or in . )
from the absolute value in the frequency direction or in
the space (stream) direction of the MIMO transmissions.
15 The CQI value is determined based on the path loss,
shadowing, and fading. Further, in a case where
frequencies or antennas are close to each other, the
path loss and the shadowing show similar
characteristics; therefore CQIl values in this case are
20 likely to have similar values. Because of this feature,
by using difference values, it may become possible to
reduce the number of CQIl reports and provide efficient
CQl reports.
On the other hand, the user equipment may
25 collectively encode the CQl values within one CQI
transmission time interval. Namely in the time
direction (within the CQI Time Transmission Interval), a
value measured or estimated within the CQl time
transmission interval (an absolute value which is not
30 based on a difference value from the CQl value of the
previous CQl Time Transmission Interval) is used. By
not using the difference value from the CQl value of the
previous CQI Time Transmission Interval, it may become



the space (stream) direction of the MIMO transmissions. 15 The CQI value is
determined based on the path loss, shadowing, and fading. Further, in a
case where frequencies or antennas are close to each other, the path loss
and the shadowing show similar chara‘é‘téﬁstics; therefore CQI values in this
case are 20 likely to have similar values. Because of this feature, by using
difference values, it may become possible to reduce the number of CQI
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become possible to provide a high-quality, low-delayed,
and high-efficiency CQIl report.

15 FIGS. 5A, 5B, and 5C show configurations of
the CQl feedback channels when a higher priority is
placed on the CQIl reports in a time domain. Namely when
the moving speed of the user terminal is high (i.e.,
when the change of the channel status in the time

20 direction is large), it may be necessary to put a higher
priority on the CQl reports in the time domain. To that
end, a physical channel having a shorter CQI
transmission time interval is allocated to the CQI
feedback channel. Further, a shorter CQl report cycle

25 1s to be provided.

Similar to FIGS. 4A through 4C, FIGS. 5A
though 5C show CQl formats including one CQI value
having a good channel status with respect to each of the
two antennas. In a case where a fluctuation of the

30 channel status iIn the frequency direction i1s small, a
smaller number of frequencies of the CQI values to be
reported may be enough. This is why the number of
frequency bands to be reported to the base station in



second (previous) CQI Time Transmission Interval may be a wrong received
value). By doing this way, it may become possible to provide a high-quality,
low-delayed, and high-efficiency CQI report. 15 FIGS. 5A, 5B, and 5C show
configurations of the CQI feedback cha fiels when a higher priority is placed
on the CQI reports in a time domain. Namely when the moving speed of the
user terminal is high (i.e., when the change of the channel status in the time
20 dirédtfon 8 1Ay dermA) e Adakshry [ put 4 -higlér Bhibsitgaaeha<Ql
reportg,&1 e limendamaie @lﬁzﬁ, lg@d_-w@@rhyﬁml chanoalib@gng @eshorter
CQlI tr, issiop_time jRteryal is Ql _feedbac .
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to the badastatiohen-!thd-ICorSFisgasa tiiam thatowr1&n 47 16 thiSCake as
well, qdiffgrences between the CQI values are limited (small), the
number of bits for the C(ilgreports may be more reduced when the
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differe0Qé Fetwean teetEQ nedde s arel eclativelydasdmtbe ntmebeiser bits

represgaligpnba CitferenCs iMAYES TN PEARBR the CQI values to be
transmitted within one CQl transmission time interval.
Namely the user equipment reports the CQI values using

15 the difference value in the frequency direction or in
the space (stream) direction. By doing this, the number
of the CQI reports may be reduced so that an efficient
CQI report may be provided. Further, the user equipment
may collectively encode the CQl values within one CQI

20 transmission time interval so that error propagation
along the time direction can be prevented. By doing
this, high-quality, short-delay, and high-efficiency CQI
reports may be provided.

Further, when the CQl is required to be

25 transmitted along with other control information such as
ACK (Acknowledgement information) or NACK (Negative
Acknowledgement information), necessary resources for
the ACK and NACK may be provided by puncturing coded
bits of the CQl. In this case, ACK, NACK, and CQl are

30 collectively coded.

Flowchart of CQI reporting method
FIG. 6 is a flowchart showing a CQl reporting



reduced when the configuration shown in FIG. 5C is applied. 10 Similar to
the case of FIG. 4, based on the CQI format determined as described above,
the user equipment may collectively encode the CQI values to be
transmitted within one CQI transmissiorrtime interval. Namely the user
equipment reports the CQI values using 15 the difference value in the
frequency direction or in the space (stream) direction. By doing this, the
numbdiebnesk acsaepbig hay e RthreEH s thAhtERicRIrRSE report
may bgrprevideen Further, the user equipment may collectively encode the
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propagation along ditection can be prevented. 5%
high-q8aKtlP8aBE-d@RY r&sd RidieeHiiesc\fets Fé}f@rt@ﬁé}/ %)!6ﬁ@eﬁata
Farthesiwbendhe{eQbissee gitreditorhe 25 transmitted along with other

control information § clg@g @c%%wﬁggggngeg}gm{% é\%%@"ﬁt&@

(Negative Acknowle gem t inforrmation), necessary resources for the

and NAEIMSPEE Mo ATl pSSEtuRAY 'd%%f&it pr_sKidhertdn HRANK
case, Aé‘zt@; NACGKs i@ Of eoe T eollsetivalywbpednElowdtnd of 5!, the

reporthaameiOR T fdy o AL beuRAL R £LICRAY 9T Dty

accor ng to an embodiment resent invention.’In ste
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data sSpréatherbdse stdtidine user equipment and other previously

measured delay spread values of the other user equipment
in the cell. Further, the base station estimates the
moving speed of the user equipment based on an uplink

15 received signal from the user equipment.

In step S105, the base station determines the

CQl format so that the higher the data rate is, the
larger is the number of the transmission bits (MCS), the
longer is the CQl transmission time interval, and the

20 shorter is the CQI report cycle that may be allowed to
be set up. Further, the base station determines the CQI
format so that the larger the delay spread (average
delay spread) of the user equipment is, the longer is
the CQIl transmission time interval, and the longer is

25 the CQI report cycle that may be allowed to be set up.
Further, the base station determines the CQl format so
that the faster the moving speed of the user equipment
is, the shorter is the CQI transmission time interval
and the shorter is the CQI report cycle that may be

30 allowed to be set up. However, iIn a case where there is
a shortage of capacity in a CQl report channel, the base
station may limit (control) the CQI transmission time
interval and the CQI report cycle to be allocated to the



In step 5103, the base station measures the delay spread of the user
equipment based on an uplink received signal from the user equipment.
Otherwise, the base station may measures (calculates) an average delay 10
spread value in a cell by averaging themeasured delay spread value of the
user equipment and other previously measured delay spread values of the
other user equipment in the cell. Further, the base station estimates the
movinySpeecadsfkRBarser equipment based on an uplink 15 received signal

from the user equipmeritépsET]0THEENRSe stediencietegpiessthen&Ql
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38nortile BASEpSERLHCR AEH @b@??clﬁ&%é?ﬂ@lﬂééé‘gstﬁﬂgnﬁ?ﬁy hitfik
(contreljiiper&Clldnansmission time interval and the CQI report cycle to be
allocated to the 14- user equipment. In step S107, the base station reports

the
Configuration of base station

FIG. 7 1s a block diagram of a base station 10
15 according to an embodiment of the present invention. As
shown in FIG. 7, the base station 10 includes a user
equipment information measurement section 101, a CQI
format determination section 103, a shared data channel
generation section 105, a CQl receive section 107, a
20 scheduling section 109, a multiplexing section 111, and
a transmission section 113.

The user equipment information measurement
section 101 measures (receives, estimates) information
of the user equipment. More specifically, upon starting

25 communications, the user equipment information
measurement section 101 receives the required data rate
or the desired data size from the user equipment,
measures the delay spread of the user equipment based on
an uplink received signal from the user equipment, and

30 estimates the moving speed of the user equipment based
on an uplink received signal from the user equipment.

The CQI format determination section 103
determines the CQl format (CQI report format (the number



determined number of transmission bits (MCS), CQI transmission time
interval, and CQI report cycle to the user equipment. Then, downlink data
transmission is started. More specifically, based on the determined (CQI)
format, the user equipment reports the €QI to the base station, and, based
on the received CQI from the user equipment, 10 the base station performs
the scheduling and the link adaptation. Configuration of base station FIG. 7
is a blodk &KERpami65d ask kkation 10hesMcordiftg) ©dn ERfssidRHt of
the prasem irimretkfam Ks &hpviehin B3 Feiferiass sripnob@aitledeae
user j informati e e ectipn 1 CQl_farmat
de&%é%ﬁﬁlgﬁ%%ilgn _3?@£¥£§§g§£@ﬁﬁhéﬁglgiﬁg%h% %ﬁlié%ﬁb@{h
CQI retiVidsesiede (0T nabtrsciatiftg $&XiofP109 t daligsrkirtdettion
151, agdcaimnsiossiorhsetihi3 thiee tsgn Eaptpraantinferteatiesyy the
measiys %ﬂl\%“%ﬂn%F?%%S%rﬁfs“%e%%sti%fﬁ%t?&é'&foﬁm%ﬂ% afhe
user equipment. More specifically, upon startin communications, the user
equiprﬁéﬁ@%f&%ﬁ&dﬁ meBsuktReRT sdétfor¥d1 HEaaTBd 37d P8qNile data
rate oithe desteatdacsize inth teustioeqaipnigid, Codase@sitbeaialdy
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user eguipment, and 30 estimates the moving speed of'the user equipment
B&sed 'BAIET uBik FEEEIIRERIMLFREAN td lISed BEEHYRdnP e esRNd
formattihete longeionthect@pil 108 pletdrnaye $ ¢h b Qs matK GHheportthe

formatdthgq SPMBRY Meving speed of the user equipment is, the
shorter the CQl transmission time interval becomes and
the shorter the CQIl report cycle becomes. The CQI

15 format may be selected from among plural candidate
formats. The determined CQl format is allocated to an
upper-layer control channel, multiplexed into the shared
data channel iIn the multiplexing section 111, and
transmitted from the transmission section 113 to the

20 user equipment.

On the other hand, the CQl receive section 107
receives the CQl from the user equipment in accordance
with the CQl format determined by the CQI format
determination section 103. The shared data channel

25 generation section 105 generates a shared channel to be
transmitted to the user equipment. Based on the CQI,
the scheduling section 109 allocates radio resources to
the shared channel to be transmitted to the user
equipment.

30
Configuration of user equipment

FIG. 8 is a block diagram of user equipment 20
according to an embodiment of the present invention. As



of transmission bits or the MCS, the CQI transmission time interval, and the
CQI report cycle) based on the information of the user equipment. More
specifically, in the determination by the CQI format determination section
103, the higher the required data rate i§,1ﬁ1'e larger the number of bits to be
transmitted in one sub- frame becomes, the longer the CQI transmission time
interval becomes, and the shorter the CQI report cycle becomes. Further,
the largBpttie #BIdylsprede i$NheUse ot kRBaD® | FAnkRfdsidAginge

intervatdiespresant i e Roger hegAreppshcyie brsanss Fuitlegithe
faster %er.m\t’.”}%éB?SQ Oébé%‘% 1o agtpfaeehgré%ﬁas gecl:htgﬁr}%(?l
transmission time interval becomes and’ the shorter the CQI report cycle
beconILaRRSERY SLEEMR maY beasdi@dicashéhadrhengIRGH eandRfate
fopmatandihe datarsiniesk@eH fesvat snalorated to an upper-layer control

channel, muliplexegata ihe.shared. g ahafsiel dbiepuliglexing spciieny

111, and transmitted frc e transmission section 113 to the 20 uSer
equiprhBAt. BFehSEHAMRAP the O] RERAVEEELHI0FAOT! PECSGRS FREER)I
from thmﬁseeeqﬂimﬂestiig_rwa:oidq:ocethaitlgmmémU@)tmatmmemlinadd)ythe
the CQLoupaj (RiPrEAIAnSSHIGNLT%hhe #herqd fala chingeRrated
ﬁeratlon section 105 generates a shared channel to be transmitted to the
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radio resauresk fortleesbareyl skaeltody transmitted to the user

equipment. 30 Configlraligp FHSHEFURPPRL section 205 receives
the CQI format from the upper-layer control channel.
The CQI generation section 209 generates the CQl based

15 on the designated CQlI format (CQI report format (the
number of transmission bits or the MCS, the CQI
transmission time interval), and the CQIl report cycle).
The transmission section 211 transmits the generated CQI
to the user equipment.

20 The present invention is described above by
referring to specific embodiments. However, a person
skilled in the art may understand that the above
embodiment is described for illustrative purpose only
and may think of examples of various modifications,

25 transformations, alterations, changes, and the like
without departing from the scope of claims.

The present international application claims
priority from Japanese Patent Application No. 2007-
073729 filed on March 20, 2007, the entire contents of
30 which are hereby incorporated herein by reference.



FIG. 8 is a block diagram of user equipment 20 according to an embodiment
of the present invention. As 16- shown in FIG. 8, the user equipment 20
includes a receive section 201, a separation section 203, a CQIl format
receive section 205, a shared data charel processing section 207, a CQI
generation section 209, and a transmission section 211. The receive section
201 receives a signal from the base station 10. The separation section
separéied e received signal into the shared data channel and the
upper-layer control channel and the like. The separated 10 shared data
channel is processed by the shared data channel processing section 207.
The CQI format receive section 205 receives the CQI format from the_
upper-layer control thafinehanpg tqrgdAdratibrfsacinkiong heperdit’dhe
CQI basathdd wrthegestgnatethQirfeimal L Rtyeiatdomaati dhe fvamber
of transmissiqn, bits.ar CS,the C iISsion time.inter .
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dittrations, changed 941 ik ANRABFSAGRTRERrdM B KB ptNsr amss.
The pretati onetnaiosrai applitatiate timsnpdoctyainoel) apeiaskeyPatent

Applicgied N d¥H ~Format to the user equipment: and
a channel quality information generation step
in which the user equipment generates the channel
15 quality information based on the received channel
quality information format.

2. The channel quality information reporting
20 method according to claim 1, wherein
the channel quality information format includes at
least one of a CQI report cycle, a CQl transmission time
interval, and a number of bits to be transmitted iIn one
sub-frame.
25

3. The channel quality information reporting
method according to claim 1, wherein
in the format determination step, one format is
30 selected from among plural candidate formats.



073729 filed on March 20, 2007, the entire contents of 30 which are hereby
incorporated herein by reference. CLAIMS 1. A channel quality information
reporting method of reporting channel ztuality information from user
equipment to a base station, the method€omprising: a format determination
step in which the base station determines a channel quality information
format based on information of the user equipment; 10 a format transmission
step in which the bése Tdigticharpe hitabidatetmfitddakanfergRaEing
informadendarmaceribndgsarce AIRMEeNE;, ad Atehannal myliis iﬁ@czlrmation
generation step in whj r ' n s the cha 5
quality information ?a?%%%@?’tﬁisre%g%ggi Ehgﬁ] ﬁ&%ﬁilﬁyﬁr?%%m%%ﬁlfg?mat.
2. The'@ah@ualiterwdresticiatenditkg 200MeHHR ASIrdR PaaNE 1,
wBereiipive ehrdmel apaicindarntatiaméormairinelydisnainieasiieaesdfa CQI
report cycle, a CQl {r ission i i u r ofhi
Uansnﬂﬂedﬁ?%n%“éjﬁﬁﬁﬂﬁﬁ.gégggwigéﬁgﬁﬁzﬁgggﬁgﬂa%nﬁéﬁﬁ%gégg%ng
methoHeEbr g8 tdaifd 1€ where i thaefhatbetdtiiRglioR EtdH heto
formatis 30 metededdn amoeg pliraFeandidade torezatsth8 4onber the
channghquglity iuipfoajion rEPﬁ?éﬂ_rﬁ]w'EbeF 94 asceriing o G Ae W ter

comprising: a receiving step In which the base station
10 ° the CQI report cycle becomes.

5. The channel quality information reporting
method according to claim 2, further comprising:

15 a measurement step in which the base station
measures delay spread based on a received signal from
the user equipment, wherein

in the format determination step, the larger the
delay spread is, the longer the CQI transmission time

20 interval becomes, and the longer the CQIl report cycle
becomes.

6. The channel quality information reporting
25 method according to claim 2, further comprising:
an estimation step in which the base station
estimates a moving speed of the user equipment based on
a received signal from the user equipment, wherein
in the format determination step, the faster the
30 moving speed is, the shorter the CQI transmission time
interval becomes and the shorter the CQl report cycle
becomes.



receives a required data rate from the user equipment upon being connected
to the user equipment, wherein in the format determination step, the higher
the required data rate is, the larger the number of bits to be transmitted in
one sub-frame becomes, the longer théngI transmission time interval
becomes, and the shorter 10 the CQI report cycle becomes. 5. The channel
quality information reporting method according to claim 2, further comprising:
15 a measurement step in which the base station measures delay spread

based on a received signal feprantiea ugaataepnierovheEeBHNtBEJPEPAY
determination s the larger th Y.Spr. is,-the longer the CQI
trans%gg%%?}iré%%gg ?r!t%%%g e(e(:!)gn?@,ldn_ﬁ @%ﬂ%ﬁggr the CQI report cycle
becomes. 6. Mhetétariiapalinarddhiatidn faiakons gReMtA b rakRy -
tosclaig?, lfesisier cos @ BingammebtimaibhtsiepriFovhia iloe basexistiane
estim oy| e er.equi rece '
rom (0 e Wt e P
the 3@M&idyepeensy, Prshdieriie GQYaetshs&Ba kimdaksvhp
becomgsemd tleel shorter the CQI report cycle becomes. 7. The channel
quality information reporting method according to claim 1, wherein in the
channel quality information generation step, at least one of channel quality

information across the entire system bandwidth and channel quality
information of a freRjuenioy Erahhavingua oty chahoehakios iseporting

method according to claim 1, wherein
in the channel quality information generation step,
when channel quality information in a frequency
15 direction or In a space direction Is to be generated,
the channel quality information including an absolute
value representing channel quality information as a
reference and a difference value from the absolute value
are generated; and when channel quality information in a
20 time direction is to be generated, the channel quality
information including a value measured or calculated in
the CQI transmission time interval 1s generated.

25 9. The channel quality information reporting
method according to claim 1, wherein
in the channel quality information generation step,
the channel quality information iIs generated by
collectively coding the channel quality information to
30 be transmitted in one CQl transmission time interval.

10. The channel quality information reporting



generated. 10 8. The channel quality information reporting method according
to claim 1, wherein in the channel quality information generation step, when
channel quality information in a frequencﬁ:ﬁ 15 direction or in a space direction
is to be generated, the channel quality fformation including an absolute
value representing channel quality information as a reference and a
difference value from the absolute value are generated; and when channel
qualityiethieshsicmra Docike dikatibnlis tyibargdierated, the channel
quality informatitnén@ludlmﬁaea valiel NeASiingd ﬁh@ﬁmha@élriel riEi6Rstep,
transmission, time int ' ated, 25 9. The chann ity i ion
reporrtri\}r\%ﬁg%ﬁwé)tﬁ% arc%)%%%r%g%%img },<w grgﬁﬂ% t%%ach%'fﬁ%@%ﬁa @gﬁlﬂy

inform&A&A genEtafoR B L otecHddEangRy kYR a80STY §EREratEhDy
caleciitely cedlinguthRiaiarmefeisditi tforisateméar3bdee ranponidad i age
CQl tr IssiQn fimeginjer e ﬁnﬁ”l | quakity i ion reporting
-20- m%[%ﬁg asé%%%?r%gﬁ%%h]%ﬂvr&%gre nin P@cﬁﬁgg[ﬂéﬁj{alﬁrﬁ?informaﬂon
generation step, when bits representing ACK or NACK and channel quality
information are to be simultaneously transmitted, the channel quality

information is geneiqtedpp)bag@ctg{i#i SHdﬁgﬁﬁrﬁl‘g the c't@(p@f-\llgH lity
information. 11. A base station capable of receiving 10 channel quality

informatiaR o Al BvidnERr MadtprisHpm user equipment,

comprising:

a channel quality information format
determination section configured to determine a channel
quality information format based on information of the

15 user equipment;

a transmission section configured to transmit
the determined channel quality information format to the
user equipment; and

a channel quality information receive section

20 configured to receive the channel quality information
based on the determined channel quality information
format.

25 12. User equipment capable of transmitting a
channel quality information to a base station,
comprising:

a receive section configured to receive
channel quality information format determined by the

30 base station based on information of the user equipment;
and

a channel quality information generation
section configured to generate the channel quality



a channel quality information format determination section configured to
determine a channel quality information format based on information of the
15 user equipment; a transmission section configured to transmit the
determined channel quality informationfotmat to the user equipment; and a
channel quality information receive section 20 configured to receive the
channel quality information based on the determined channel quality
informAfdA rtatehased s shfpiriene xpabeanirgdsaiitadd &Y channel
qualityjinfypatioioty &hasetstation, comprising: a receive section
configured to receive channel quality information format determined by the
30 base station based on information of the user equipment; and a channel
quality information generation section configured to generate the channel
quality -21- information based on the received channel quality information
format.





